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ACCESSION NUMBER RANGES

Accession numbers cited in this Supplement fall within the
following ranges: S '

TAA (A-10000 Serics) . "A74-10001 A74-12970

STAR (N-10000 Series) * N74-10001--N74-11303

This bibliography was prepared by the NASA Scientific and Technical Information Facility
operated for the National Aeronautics and Space Administration by Informatics Tisco, Inc,

The Administrator of the National Acronautics and Space Administration has determined that the publication
of this periodical is necessary in the transaction of the bublic business required by law of this Agency. Use of funds
for printing this periodical has been approved by the Director of the Office of Management and Budget through
July 1, 1974.
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This Supplement is available from the National Technical Information Service
(NTIS), Springfield, Virginia 22151, for $4.00. For copies mailed to addresses
outside the United States, add $2.50 per copy for handling and postage.
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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Bibliography (NASA 5P-7037) '
lists 514 reports, journal articles, and other documents originally announced in January
1974 in Scientific and Technical Aerospace Reports {STAR| or in International Aerospace
Abstracts (IAA). .

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. [t also includes research
and development in aerodynamics, aeronautics, and ground support equipment for acro-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
fAA Entries and STAR Entries,in that order, The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearances. |

Three indexes— subject, personal author, and contract number— are included.

An annual cumulative index will be published.’



AVAILABILITY OF CITED PUBLICATIONS

148 ENTRIES (A74-10000 Sories)

All pubhications abstracted i this Section are avalable from the Technical Information
Service. American Institute of Aeronautics and Astronautics, Inc. (AIAA). as follows
Paper copies are avallable at $5.00 per document up to a maximum of 20 pages. The
charge for each additonal page is 25 cents. Microfiche ‘! are available at the rate of
$1.00 per microfiche for documents identified by the # symbol following the accession
number A number of publications, because of their special characteristics, are available
only for reference in the AlAA Techmcal Information Service Library Minimum armail
postage to foreign countries is $1.00. Please refer to the accession number, e.g. A74-11072.
when requesting publications.

STAR ENTRIES (N74-10000 Ssries)

A source from which a publication abstracted in this Section is available to the public is
ordinarily given on the last line of the citation, e.g. &vail. NTIS The following are the

most commonly indicated sources (full addresses of these organizations are lListed at the
end of this introduction).

Avait: NTIS. Sold by the Natienal Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring 10 Government Reports Announcements or to NTIS. Beginning with
documents announced in Issue 21, 1973, “stocked” reparts, such as printed NASA
reports are priced on a step schedule ranging irregularly from $2.75 for a 1-to-25
page report to $10.75 for 576 to 600 pages. plus $2.00 for each additional
100-page increment. Demand print reports (those for which a facsimile reproduction
will be made to fill orders) are priced at $3.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively;
i.e., reports previously announced at a certain price continue to be sold at that
price. If “Avail: NTIS" without a price appeared in the citation of a NASA report
{asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR hefore July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See “Avail: SOD" below for
documents available from both the Superintendent of Documents and NTIS.

Microfiche. Micrafiche s available from NTIS at a standard price of $1.45

(regardless of age) for those documents identified by the # sign following the
accession number (e.g.. N74-10036#) and having an NTIS availability shown in the

citation. Standing orders for microfiche of (1] the full collection of NTIS-available
documents announced in STAR with the # symbol. {2) NASA repors only (ident-
ified by an asterisk [*}}. (3] NASA-accessioned non-NASA reporis only (for those
who wish to maintain an integrated microfiche file of aerospace documants by the
"N” accession number), or (4} any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title (e.g.,
4b cents) over individual requests. Inquiries concerning NTIS Selective Categories

(1) A microfiche i$ a transparent sheet of film, 105 x 148 mm in size. containing as many
as 60 to 98 pages of information raduced to micro imagas (not to exceed 24:1 reduction).

v



Avail:

Avail:
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in Microfiche should be addressed to the Subscription Unit, Nationat Technical
Information Service.

Deposit Accounts and Customers Qutside U.S. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers outside the United States are reminded that they shouid add the
folowing handling and postage charges 1o the standard or announced prices.
hard (paper) copy. $2.50 each document, microfiche. $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program. NTIS will add 16 cents for each title shipped.
SOD {or GPQ). Sold by the Superintendent of Documents, US. Government
Printing Office, in hard copy. The price 5 given following the availability line.
{An order received by NTIS for one of these documents will be filled at the sSOD
price if hard copy is requested. NTIS will also fill microfiche requests, at the
standard $1.45 price, for those documents identified by 3 § symbol.)

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the National Aeronautics and Space Administration, Public

Documents Room (Room 126). 60G Independence Ave., S.W.. Washington, D.C.

20546, or public document rooms located at each of the NASA research centers,

~ the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Other

Laboratory.

NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet, Sciénce Information Available from the
Atomic Energy Commission (TID-4550), which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic
copy (HC) at $10.00 each and microfilm at $4.00 each, regardless of the length
of the manuscript. Handling and shipping charges are additional. All requests
shouid cite the author and the Order Number as they appear in the citation. '
HMSO Publications of Her Majesty's Stationery Office are sold in the U.S. by
Pendragon House, inc.. (PHI), Redwood City. California. The U.S. price {including a
service chargel is given, or @ conversion table may be obtained from PHL.

BLL [formerly NLL). British Library Lending Division, Boston Spa. Wetherby, York-
shire. England. Photocopies available from this organization at the price shown
{If none is given, inguiry should be addressed to BLL}.

2L0D1 Sold by the Zentralstelle Fir Luftfahrtdokumentation und -Information,
Munich, Federal Repubhc of Germany. at the price shown in deutschmarks (DM]
Issuing Activity, or Corporate Author, or no indication of availability: Inqguiries as
to the availability of these documents should be addressed to the arganization
shown in the citation as the corporate author of the document,

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the
standard price of $.50 each, postage free.

availabilities: If the publication is available from a source other than the above,
the pubiisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line.



GENERAL AVAILABILITY

All publications abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Emries and IAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library or other local libraries prior to ordecing any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the Nationa! Technical Information Service
(NTIS}). The annual subscription rate for the monthly supplements, excluding the annual

cumulative index, is $18.00. All questions relating to subscriptions should be referred to the
NTLIS.
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ADDRESSES OF ORGANIZATIONS

American institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave.

New York, N.Y. 10017

British Library Lending Division,
Boston Spa. Wetharby. Yorkshire,
England

Commissioner of Patents
U.S. Patent Office
Washington, D.C. 20231

Engineering Sciences Data Unit Ltd.
251-259 Regent Street
London W1R 7AD, England

ESRO/ELDO Space Documentation Service
European Space Research Organization
114, av. Charles de Gaulle

92 -Neuilly-sur-Seine, France

Her Majesty’'s Stationery Office
P.0.Box 569, SE 1
_ London, England

NASA Scientific and Technical information
Facility

P.Q. Box 33

College Park, Maryland 20740

National Aeronautics and Space
Administration
Scientific and Technical information
Office {KSI}
" Washington, D.C. 20546

Vil

National Technical Information Service
Springfield, Virginia 22151

Pendragon House, Inc.
B899 Broadway Avenue
Redwaaod City. Califorma 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20402

University Microfilms. Inc.
A Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfiims, inc.
Tylers Green
London, England

U.S. Atomic Energy Commission
Technica! Information Center
P.O. Box 62

Oak Ridge. Tennessee 37830

Zentralstelie fir Luftfahrtdoku-
mentation und-infarmation

8 Munchen B6

Postfach 880

Federal Republic of Germany
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ACCESSIOM NUMBER-—= 74.10038*¢ Linguistic Systems, Iné., Cambridgs, Mass. ~——————— CORPORATE
STUDY OF HEAVING MOTION M AIR CUSHION VEHI- SOURCE

CLES
,.,,_E___r’ G. VandeSteen Washington NASA Nov,_1973 121 p  refs

Transh. into ENGLISH from “Etude du Mouvement de Pilonnement PUBLICATION
des Vehicules a Coussin d'Air”  Brussels. NT 33, 1872 97 p DaTe
~—c= {Contract NASw-2482}
AUTHOR {NASA-TT-F-15106) Avail. NTIS“HC $8.25 CSCL 01C o —— m’m?o@dgw
The behavior of thres types of ground effect machines CE
expetiencing oscitlatians in verﬁfcal teanslation with no pitch, roll,
or yaw was studied. The configurations of the ground effact
gg%‘r;’;;: machines are described, {t is shown that the two important E‘;
movements in the problem are heaving and pitching, as yaw
has virtuaily no effect of the performance of the vehicle. Preliminary
REPDAT tests showed that for all three types of vehicles, the transient
NUMBER state is in general an oscillating one, similar to a damped
sinusoid. Author
TYPICAL CITATION AND ABSTRACT FROM /FAA
MABA SPONSORED AVAILABLE ON
DOCUMENT l l MICROFICHE
ACCESSIOf —————o=AT74-10798 * # Effect of anisotropic turbulence on aero- . TITLE
NUMBER dynamic noise. M. _Goldstein and B. Rosenbaurn {NASA, Lewis -st——r—_
1 Research Center, Cleveland, Ohio). Acoustical Society of America, -'——1
AUTHORS Journal, vol. 54, Sept. 1973, p. 630-645. 23 refs. ——— AUTHORS'
A mode| based on Lighthill's theory for predicting aerodynamic AFFILIATION
noise from a turbulent shear flow is developed. This maodel is a
generalization of the one developed by Ribner, It does not require TITLE OF
that the wrbuient correlations factor into space and time-dependent ~—— PERIODICAL
parts. It replaces his assumption of isotropic turbulence by the more
realistic one of axisymmetric turbulence. In the course of the PUBLICATIGN
analysis, a hierarchy of equations is developed wherein each GATE

succeeding equation invglves more assumptions than the preceding
equation but requires less experimental information for its use, The
implications of the model for jet noise are discussed. It is shown that
for the particular turbulence data considered anisotropy causes the
high-frequency self-noise to be beamed downstream. [Author)
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IAA ENTRIES

A74-10018 A cylindrical phased-array amtenna for ATC
interrogation. R. J. Giannini, J. H. Gutman, and P, W, Hannan
(Hazeltine Corp., Greenlawn, N.Y.), Microwave Journal, vol. 16, Oct,
1973, p. 46-49. B refs.

Description of an electronically scanned, cvlindrical phased-
array interrogator antenna designed as an impartant element of air
traffic control systems of the 1980%s. The circular-cylinder antenna
array comprises 224 columns with 18 striplinedipole radiating
elements in each column, and is 8 feet high and roughly 40 feet in
diameter, The main fan bearn of the antenna_is used for aircraft
interragation at 1030 MHz and for reception of transponder replies
at 1090 MHz. Deatails are given on the design, performance, and
radiation patterns of the antenna. 1t is expectad that the stationary
nonrotating antenna will have almost negligible probability of
mechanical failure. V.Z.

A74-10029 Calcuiation of the characteristics of multistage
axial turbomachines (Berachnung der Kennfelder mehrstufiger
axialer . Turbomaschinen). N. Gasparovic and O. Stapersma. For-
schung im Ingenisurwesen, vol. 38, no. 5, 1973, p. 133-143. 7 refs.
In German.

The calculation is based on comparatively simple mathematical
models for axial compressors and turbines. A theory of the processes
occurring at an individual stage provides the starting point for the
new approach. Multistage turbomachines are analyzed by a sumima-
tion process, taking into account each stage in succession. The
determination of the characteristic heat content value of the
individual stage is discussed together with the computation of the
temperature ratio, the pressure ratio, the corrected speed, the
pressure parameter, the mass flow, and the losses. G.R.

A74-10030 The behavior of axial compressor cascades in
the case of deviations from purely cylindrical flow (Das Verhalten
axiater Verdichtergitter bei Abweichungen von der rein zylindrischen
Stromung). J. Hourmouziadis. (Deutsche Geselischaft fiir Luft- und
Raumfahrt, Sitzung des Fachausscfusses fir fuftatmende Antriehie,
Friedrichshafen, West Germany, Dec. 12, 1972} Forschung im
Ingenieurwesen, vol. 39, no. 5, 1973, p. 144-148. 10 refs. In German.

An approach developed by Wu and Brown {1951) is very
suitable for the calculation of two-gimensional flow in the blade
channel, The approach is based on steady, frictionless flow without
external mass forces. The effect of a variable radial extension of the
flow is discussed together with the influence of peripheral. velocity
and stream surface inclination. A radial flow constriction is found to

produce an improvement concerning the critical flow Mach number.
G.R.

A74-10033 Annular slot and frontal slot flow (Ringspalt-
und Stirnspaltstromung). H. W. Hahnemann (Verein Deutscher
Ingenieure, Disseldorf, West Germany), Forschung im Ingenieur-
wesen, vol. 39, no. 5, 1973, p. 164-186. In German,

Relations reported by Kleinert {1972) concerning the flow of a
fiuid through a narrow annular slot with smooth walls are con-
sidered. Kleinert has also investigated the effect of a rotation of the
internal wall on the flow for the case in which the external wall is
held in a fixed position. The theoretical results have been confirmed
by an experimental investigation, Questions of radial frontal slot
fiow have atso been studied by Kleinert (1972}, G.R.

AT74-10070 # Inverting the mapping function (O odwracaniu
funkeji odwzorowujacej;. M. E. Klonowska and |, A, Styczek.
Archiwum Budowy Maszyn, vol. 20, no. 2, 1973, p. 369-371. In
Polish,

Description of a method for determining the coefficients of a
Laurent series expansion of the inverse of a function for mapping of
8 circle into an airfoil. These coefficients are. obtained from a
recurrent relationship that expressés them explicitly through the -
series expansion coefficients of the mapping function. T.M.

A74-10144 The technology and econcmics of commercial
airplane design. (. J. E. Steiner (Boeing Co., Commercial Airplane
Group, Renton, Wash.). Esso Air World, vol. 25, no. 5, 1973, p.
119124,

Discussion of the relation between technology and economics in
commercial aviation, Past and present priority orders of aircraft
market requirements in speed, range, frequency, quietness, passenger
comfort and economics are compared. Direct operating cost trends,
aerodynamic efficiency trends, thrust-to-weight growth, engine fuel
efficiency trends, payload efficiency, airline revenues vs passanger
yield, progress in takeaff noise reduction, return on investment, and
approach noise are covered. Improved technology, two-man crew,
reduced block time and maintenance cost, and communality/
facilities compatibility are listed as elements of improved commercial
aircraft design economics. V.Z.

AT4-10145 The technology and economics of commercial
airplane design. 1L, J. E. Steiner (Boeing Co., Commercial Airplane
Group, Renton, Wash.). £550 Air World, vol. 25, no. 6, 1973, p.
147-182. .

An overview of aircraft design durability aspects in terms of
fatigue and corrosion avoidance, and bonding implies that any
aircraft produced by this company can have a useful life of at least
15 years without increased maintenance costs. The use of the correct
size aircraft for each principal job is suggested as an effective stap for
optimization of the economics of the airtines. Aircraft price is
considered the most significant single factor of commercial aircraft
design economics. Some statistical data are given to illustrate the
economic aspects of commercial aviation. V.Z

A74-10148 + # fluence of noise requirements on STOL
propulsion system designs. R. J. Rulis {NASA, Lewis Research
Center, V/STOL and Noise Div., Cleveland, Ohio). MATO, AGARD.,



ATF4-10255

Meeting of the Propulsion and Energetics Panel of the Advisory
Group for Aerospace Research and Development, 42nd, Schiiersee,
West Germany, Sept. 17-21, 1973, Paper. 13 p. 13 refs.

The severity of proposed noise goals for STOL systems has
resulted in a new design approach for aircraft propulsion systems. It
has bzeome necessary 10 consider the influence of the noise goal on
the design of engine components, engine systems, and the integrated
nacelle, separately and collectively, from the onset of the design
effort. This integrated system design approach is required in order to
effect an optimization of the propulsion and aircraft system. Results
from extensive design studies and pertinent test programs are
presented which show the effect of noise specifications on com.
ponent and system design, and the trade-offs possible of noise versus
configuration and performance, The design optimization process of
propulsion systems for powered lift systems is presented beginning
with the component level and proceeding through to the final
integrated propulsion system. Designs are presented which are
capable of meeting future STOL noise regulations and the perfor-
mance, installation and economic penalties are assessed as a function
of noise fevel, {Author)

AT4-70285 # Investigation of flow parameters in a turbine
stege with a nonuniform inlet {Issledovanie parametrov potoka v
stupeni turbomashiny pri neravnomernom vikhedel. lu. |. Shvets, {u.
M. Zdorenko, and T. M. Shan'ko {Akademiia Nauk Ukrainskoi SSR,
Institut Tekhnicheskoi Teplofiziki; Kievskii Gosudarstvennyi Univer-
sitet, Kiev, Ukrainian SSR). Teplofizika i Teplotekhnika, no. 23,
1973, p. 34-36. In Russian.

AT4-10271 An experimental study of subsonic jat noisa
cnd comparizon with theory. K. K. Ahuja (Syracuse University,
Syracuse, M.Y.) and K. W. Bushell {Rol's-Rovce, itd., Derby,
England). Journal of Sound and Vibration, vol, 30, Oct. B, 1873, p.
317-341. 13 refs. Research supported by the National Gas Turbine
Establishment and Rolls-Royce, Ltd.

Measurements of the noise field from three {1.562-, 2.4-, and
2.844n.diam} subsonic cold-aiv jets are presented. The tests were
conducted in the anechoic chamber of National Gas Turbine
Establishment, Pyestock, on a test rig with a very large contraction
ratio (maximum 250:1, minimum 70:1) and with an air supply
systern which has been shown to produce a jet having a low
turbulence leve! just upstream of the nozzle exit and whase noise is
dominated by pure jat mixing naise. Comparisan of the results is
made with the theory by analyzing them in detail by determining
both the jet velocity dependence and the directivity of the intensity
of the radiation in 1/3 octave bands at particular values of the
Doppler corrected Stroubal frequency. {Authar)

A74-10322 Deflection of carbon fibrefacrylic foam
sangwich Geams. R. M. Ogorkiewicz (imperial College of Science and
Technology, London, England} and A. A, M. Sayigh (College of
Engineering, Riyadh, Saudi Arabia). Compaosites, vol. 4, Nov. 1973,
p. 2b4-267. 10 refs.

Theoretical analysis of the deflecting effect of bending loads on
sandwich beams with foamed acrylic cores and epoxy-resin-bonded
carbon fiber skins. Test results are used to correlate the theoretical
results with expected actual behavior of these new materials.
Suggestions for further development of these materials are given an
the basis of the results, Wz

A74-10484 The application of fracture mechanics to the
dasign of tive barvel and drivey tube of a hypersonic gun tunnel. C. C.
Groothot, L. Schra, and H. P. Yan Leeuwen (Nationaal Luchtvaari-
laboratorium, Amsterdam, Metherlands). In: Pressure vessel tech-
nology; Proceedings of the Second Intermational Conference, San
Antonio, Tex., October 1-4, 1973. Part 2. New
York, American Society of Mechanical Engineers, 1973, p.
10071021, 11 refs,

Al4-10484 Applications of composite materials, Edited
by M. J. Salkind {United Aircraft Corp., Sikorsky Aircraft Div.,
Stratford, Conn.} and G. S. Holister {Open University, E:ietchley,
Bucks., England), Philadelphia, Pa., American Society for Testing
and Materials (ASTM Special Technical Publication, No. 524), 1973,
192 p. Members, $13.40; nonmembers, $18.75,

The evolution of the high-performance fiber composite tech-
nology is reviewed in papers dealing with applications in military and
commercial aircraft, VTOL aircraft, helicopter rotor blades, and
space structures. Attention is given to the use of boron, graphite,
fibarglass, and other types ot reinforced composites in such elements
as floor beams, skin compression panels, control surfaces, ceiling
panels, fuselage shells, engine rotor blades, missile interstage adap-
ters, prassure vessels, a dish antenna, a reentry vehicle, and a truss
supporting structure. Fabrication techniques considered include
automated tape layup, filament winding, and molding plus secondary
bonding.

T.M.
A74-10486 Commercial aircraft. R. R. June and J. R.
L.ager {Boeing Co., Commercial Airplane Group, Seattle, Wash.). In:
Applications of composite materlals, Philadel-

phia, Pa., American Society for Testing and Materials, 1973, p. 1-42,
5 refs. Research sponsored by the Boeing Co.

The use of compesite materials offers considerable potential for
reducing structural weight and, therefore, increasing productivity of
commercial aircraft. The application of composites must be per-
gormed selectively, as some structures offer considerable potential
for cost effective use, whereas others are more cost affective as metal
structures. Heavily ioaded beams, columns, and stiffness oritical
control surfaces are at present the major aveas of application of
composite materials. {Author)

ATF4- 10485 Wiilitary aircrafi. L. E. Hackman (Composite
Structures  Engineering, Worthington, Obio). In: Applications of
cornposite materials, Philadelphia, Pa., American
Society for Testing and Materials, 1973, p. 43-75. 21 rafs.

iilitary aircraft have utilized fiber reinforced composites for
more than twenty years. The bulk of this use has been glass fiber
reinfarced plastics, which have provided both improved structural
efficiency and lower cost. Recently, the advent of high modulus
composites has led to their use in highly loaded, stiffness critical
wings and control surfaces, as well as other structures. This work
details the major structural design approaches used for fiber
composites in aircraft and summarizes several applications, (Authar)

47410497 VTOL aircraft. M. J. Salkind (United Aircraft
Corp., Sikorsky Aircraft Div., Stratford, Conn.), In: Applications of
composite materials. Philadeiphia, Pa., American
Society far Testing and Materials, 1973, p. 76-107, 17 rafs.

Fibrous composites offer significant potential for structural
improvement in VTOL (vertical take off and landing) aircraft, In
addition to the potential for light weight fuselage structures,
composites offer the unigue capability of providing dynamic tuning
of the fuselage. Composites provide substantial potential for heli-
copter rator blades because of improved fatigue capability, good
damage tolerance, and ability to be molded in complex aerodynamic
configurations. This chapter summarizes the major design considera-
tions in VTOL aircraft and reviews composite hardware which has
baen developed 1o date. [Author)

A74-10498 Helicopter rotor blades. R. L. Pinckney
{Boeing Co., Vertob Div., Philadelphia, Pa), in: Applications of
composite materials. . . Philadelphia, Pa,, American
Society for Testing and Materials, 1973, p. 108-133. 7 refs,

General information is given concerning the application of
advanced structural composite materials to helicopter rotor blades.
Three major advantages tie in airfoil configurations, weight savings,
and the ability to tailor the dynamic frequencies and structural
responses of the blade element to its operating parameters. Materiats
and design considerations, a master dimensioning system, tool and



fabrication concepts, full scale component testing, quality assurance,

the application of composites to other helicopter components, and,

cost factors are discussed. Filament reinforced epoxy structures are
compared with metal structures. Test data on several fiber reinforced
epoxy materials and development test results of full-sized blade
segments are given. . F.R.L.

AT4-10508 * ¥ Air transportation noise technology overview.
8. Maggin and D. Chestnutt (NASA, Washington, 0..). Canadiarn
Asronautics and Space [nstitute and American Institute of Aero-
nautics and Astronautics, Aeronautical Meeting, Montreal, Canads,
Oct 29 30, 1973, AlAA Paper 73-11582. 10 p. 11 refs. Members,
$1.50; nonmembers, $2.00. ’ ,

The NASA and DOT technology program planning for quieter
air transportation systems is reviewed. To put this planning in
context, the nature of the noise problem and. the projected nature of
the air transportation fleet are identified. The technelogy pregram
planning reviewed bere is discussed in relation to the following areas
of activity: systems analysis, community acceptance, basic research
‘and technology, and the various classes of civil aircraft, i.e. existing
and advanced transports, powered-lift transports, and general avia-
tion. {Author]

A74-10507 # Designing small gat turbine engines for low
noise and clean exhaust. H. C. Eatock, J. C. Plucinsky, and J. A.
Saintsbury {United Ajreraft of Canada, Ltd., Montreal, Canada).
Canadian Aeronautics and Space Institute and Amaerican Institute of
Aaronautics and Astronautics, Aeronautical Meeting, Montreal,
Canada, Oct 29, 30, 1973, AIAA Paper 73-1154. 13 p. 8 refs.
Members, $1.50; nonmembers, $2.00.

Design features contributing to the low noise sianatures of
current JT15D and FT6 engines are outlined. New aircraft for
close-in or STOL operation will use low-speed ‘quiet’ propellers.
Seme early results from programs to keep noise from advanced PT6
engines below ‘quict’ propeller noise are shown. As regards emissions,
small gas turbines are clean compared to reciprocating engines but
have higher idling emissions than large gas turbines. Exhaust emission
levels promulgated by EPA are very challenging but the art of
amission evaluation and reduction is developing rapidly. Encouraging
results from recent experimental programs at UACL are cited.

{Author]

" A74-10508 # Impact of emission regulations on gas turbine
combustor design. H. L. Morton and R, L. Marshall {United Aircraft
Corp., Pratt and Whitney Aircraft Div., East Hartford, Conn.).
Canadian Aeronautics and Space Institute and American Institute of
Aeronautics and Astronautics, Aeronautical Moeting, Montreaf,
Canada, Oct. 28, 30, 1973, AIAA Papar 73-1155. 6 p. 7 refs.
Members, $1.50; nonmembers, $2.00.

,The changes to be made in gas turbine combustor designs to
meet the emission standards set in June, 1973, by the US,
Environmental Protection Agency are discussed, It is concluded that
the needed design changes are considerable for engines with thrusts

in excess of 8000 pounds. Such changes are fisted as fuel staging or .

variable geometry for airflow comtrol in eombustion reaction and a
correspondingly increased complexity of control systems; increased
numbers of fuel sources; possible use of water injection to reduce
flame temperatures at high power; reduced levels of linear cooling in
burner front; and premixing of fuel and air to improve the
homogeneity of the reaction zone equivalent ratio. : V.2

A74.10808 4 Designing for noise and emission control in
general aviation, J. L. Marine!li and R. L. Benefiel (Beech Aircraft
Corp., Wichita, Kan.). Canadian Asronautics and Space Institute and
American Institute of Aeronautics and Astronautics, Aegronautical
Meeting, Montreal, Canada, Oct. 29, 30, 1873, AIAA Paper 73-1158.
7 p. 5 refs. Members, $1.50; nanmembers, $2.00.

This paper presents comments on some aspects of the changes in
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general aviation deisgn which may be made because of new noise and
emission limiting regulations. In general, compliance with these
regulations involves increased weight and drag and decreased power
available, Moise and emission limitations should be carefully
formulated with reference to the important airplane utility losses
which may be caused by even small adverse weight, drag and power
changes. (Author)

AT4.10510 4 It's quiet in front. A. F, Toplis and F. Cicci
{De Havilland Aircraft of Canada, Ltd., Downsview, Ontario,
Canadal. Canadian Aeronautics and Space Institute and American
Institute af Aeronautics and Astronautics, Aeronautical Meeting,
Montreal, Canada, Oct. 29, 30, 1973, AIAA Paper 73-1152. 11 p. 26
refs. Members, $1,50; nonmembers, $2.00.

A sample of the reactions of communities to airport noise is
given. It is argued that existing studies show that a community-
acceptable NEF value should be about 8 rather than the current 25
or 30. A small but extremely quiet transport aircraft, operating
under a NEF limitation of this level, is shown 10 have 2 considerabie
advantage in runway passenger capacity over large but noisier
aircraft. Some ways in which an operator of such an aircraft might
use advertising to improve his competitive position are illustrated.

{Author]

AM-10611 §# Current developments in main rators at Bell
Helicopter Company. W. G. 0. Sonneborn {Bell Helicopter Co., Fort
Worth, Tex.l. Canadian Aeranautics and Space [nstitute and
American Institute of Aeronautics and Astranautics, Aeronautical
Mgeting, Montreal, Canada, Oct. 29, 30, 1973, AIAA Paper 73-1160.
12 p. 12 refs. Members, $1.50; nonmembers, $2.00. -

This paper reviews characteristics of a number of multibladed
rotors: suitable for a 15,000-pound helicopter, The study examined
frequency placements both above and below one per rev. Predesign
studies and mode! and flight tests indicate higher structural weight
for stiff-in-plane designs, primarily because of unrelieved chordwise
oscillatory loads. The scissors rotor, a four-bladed rotor with unequal
blade spacing, can relieve chordwise loads through hub motion, much
as the two-bladed rotor daes. It offers potential reductions in weight
and noise while maintaining the inherent mechanical stability of
stiff-in-plane rotars. The paper also reporis some of the latest
advances in two-bladed rotors; showirg that they are superior to
pther rotors in reliability and survivability. {Author)

A74-10546 Simplified assembly of F-15 stressed. C.
Martin. Aviation Week and Space Technology, vol. 99, Dci. 29,
1973, p. 47-52.

It is pointed out that the production of the McDonnell Douglas
F-15 air-superiority fighter takes only 80% of the time required for
the company’s older F-4. This savings in man-hours is the direct
result of the extensive use of large, integrally machined parts in the
buitd-up of the new fighter. Advanced metal fabrication technigues
employed for the F-15 include hot forming of titanium skins for the
lower inboard section of the wing, chemical milting of skins, and
electrochemical milling of complex sheet tmetal parts, G.R.

A74-10568 # Near-field trajectory of turbulent jets dis-
charged at various inclinations into a uniform crossflow. J. Wu
{Hydronautics, Inc., Laurei, Md.). A/AA Journal, vol. 11, Nov. 1973,
p. 16791681, Contract No. NOw-62-0604-¢.

Using the results of an experiment conducted by Piatten and
Keffer (1971) on axisymmetric turbutent jets discharging at various
angles of inclination into a unifarm cross stream having various ratios
between jet and stream velocities, it is shown that jet trajectories in
the near field faollaw a universal law by which the variations in both
the angle of inclination and the velocity ratio can be accommodated.
The findings are of interest for the design of V/STQL aircraft, which,
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during transition from hovering to forward flight, generate an
analogous deflected-jet flow that can critically affect aircraft
behavior. M.V.E.

AT4-10672 % # Derivation of aerodynamic kernel functions.
E. H. Dowell and C. S. Ventres (Princeton University, Princeton,
NJ.). AfAA Journal, vol. 11, Nav. 1973, p. 1586-1588, 7 refs,
NASA-suppaorted research.

The method of Fourier transforms is used to determing the
kernel function which refates the pressure on a lifting surface to the
psescribed downwash within the framework of Dowell’s (1971) shear
flow maodel. This model is intended to improve upon the potential
flow aerodynamic model by allowing for the asrogdynamic boundary
layer effects neglected in the potential flow model, For simplicity,
incompressible, steady flow is considered. The proposed method is
illustrated by deriving known results from potential flow theory,

MV.E,

AT4105T3 Unsteady flow of power-law fluids. |, S, Habib
and T. Y. Na (Michigan, University, Dearborn, Mich.}. ATAA Jeurnal,
vol. 11, Nov. 1973, p. 1588. 5 refs.

A noniterative solution is presented to the problem treated by
Chen and Wotlersheim {1972} after its reformulation for all
powerdaw fluids as an initial-value rather than a boundary-value
problem, This reformulation results in a simple expression which
lends itself to integration in closed form. M.V.E,

AT4-10616 * Fatigue of supersonic transpott materials using
simulated {light-by-flight loading, L. A. lmig (NASA, Laogley
Research Center, Materials Div,, Hampion, Va.l. In. Fatigue at
etevated temperatures; Proceedings of the Symposium, Storrs, Cann.,
June 18-23, 1972 Philadelphia, Pa., American
Society for Testing and Materials, 1973, p. 264-272. 5 vefs.

‘Methods 10 reduce the fatigue test time for structural materials
which are candidates for supersonic transport airplanes were investi-
pated by conducting real-time and accelerated fatigue tests. The tests
emploved sequences of siresses and temperatures to simulate the
flights of a Mach 3 transport airplane. Some of the simulated flights
were aitered to determine the effect of the design mean stress and
the number pf stress cycles per flight on fatigue life. Salt solution
was also applied in other tests. Motwhed Ti-BAR1Mo-1V and
Ti-BAl-4V were used in the investigation. {Author}

274-10822 Effect of several metalturgical variables on the
thermal fatigue behavior of superalloys. D. H. Boone and C. P.
Sullivan (United Aircraft Materials Engineering and Research Labora-
tory, East Hartford, Conn). In: Fatigue at elevated temperatures;
Proceedings of the Symposium, Storrs, Conn., June 18-23, 1972,

Philadelphia, Pa., American Society for Testing
and Materiats, 1973, p. 401-414; Discussion, p. 415. 18 refs.

The effect of several metallurgical variables on the thermal
fatigue behavior of high-temperature materials systems was studied,
using a highly characterized high-velocity hot gas stream to produce a
welldefined strain/temperature/time cycle. Metallurgical factors con-
sidered were: alloy compositions in bath cast cobalt- and nickel-base
superallays, degree of microstructural refinement, grain orientation,
etfect of presence and morphology of carbides, surface/
enviranmental interaction {surface stability), and protective coatings.
The nickel-base alloys studied were superior or equivatent to the
cobalt-base alloys when compared on uncoated and coated bases.
Within a given alloy class the effect of alloy chemistry as it affects
oxidation behavior was shown to be significant, On polycrystaliine
substrates, an inward type of diffusion aluminide coating impraoved
fatigue performance, whereas an outward type was detrimental,
Columnar-grained alloys when strained along the growth direction
gave fatigue resistance superior ta their polycrystalline counterparts,

{Author)

A74-10783 The light-scattering matrix armd types of opti-
cal weather, G. ), Gorchakov |Akademiia Nauk SSSR, Institut Fiziki
Atmosfery, Moscow, USSR). (Akademnila Nauk SSSR, lzvestiia,
Fizika Atmosfery i Okeana, vol. 9, Feb. 1973, p. 204-209.) Academy
of Sciences, USSR, lzvestiya, Atmospheric and Oceanic Physics, vol,
9, Feb, 1973, p. 113-116, 10 refs. Translation.

It is shown that by analyzing the observation data, the optical
characteristics of atmospheric air may be classified into the following
four classes {optical weather types): haze, fogoy haze, fog, and
drizzle haze. The classification is not formal, but is rather based on
the concept of the transformation of atmospheric aerosols by
condensation. V.P,

A74-10798 * # Effect of anisotropic turbulence on aero-
dynamic noise. M. Goldstein and B. Rosenbaum (NASA, Lewis
Research Center, Cleveland, Ohio). Acoustical Society of America,
Journal, vol. 54, Sept. 1973, p. 630-645. 23 refs,

A model based on Lighthill's theory for predicting aevodynaric
noise from a turbulent shear flow is developed. This mode) is a
generalization of the one devetoped by Ribner. It doss not require
that the turbulent correlatians factor into space and time-dependent
parts. {t replaces his assumption of isotropic turbulence by the more
realistic one of axisymmetric turbulence. In the course of the
analysis, a hierarchy of equations is developed wherein each
succeeding equation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implications of the model for jet noise are discussed. It is shown that
far the particular turbulence data considered anisotropy causes tha
high-frequency self-noise to be beamed downstream. {Aauthor)

AT4-10802 * A simplified fuel control approach for low-
o3t aircreft gas turbines. H. Gold (NASA, Lewis Research Center,
Cleveland, Ohio). Seciety of Automotive Engineers, Air Transporta-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730388, 14 p.
Members, $1.25; nonmembers, $2.00.

A hydromechanical approach to the problem of reducing the
compexity and cost of turbine fuel controls without impairing
performance and reliability is described and analyzed. The study
applies to the modification of iong-range high-performance turbine
engines to meet short-range missile requirements. The generalized
acceleration and deceleration control parameters are studied, and
variable-orifice relations for acceleration and deceleration limits are
derived. The hydramechanical speed-sensing and emultiplying circuit
and the fuel control schematic diagram are discussed, V.P.

A74-10825 The application of the vertical gyroscope for
the artificisl horizon (Die Anwendung des Vertilzlireisels im
Kingdichen Morizont). R, Baumann (Bodenseewerk Geritetechnik,
Uberlingen, West Germany). Qrtung und Mavigation, no, 2, 1973, p.
108-123. In German.

Devices have been developed to indicate the position of the
horizon to the pilot in cases of poor visibility. Such devices have
been based on the gyroscopic pendulum. The principles of opetation
of the gyroscopit pendufum are discussed together with design
details utitized in various applications for the indication of the
horizon, Attention is given to devices employing pneumatic power
and devices using electric motors. A sphere producing a gyrescopic
moment around the center is used in a number of designs. G.R.

A72-90980 # Application of mititary human faceors tech-
nigues to general aviation accident prevention. ). D. Dougherty
{Harvard University, Boston, Mass.). In: International Congress on
Aviation and Space Medicine, 21st, Munich, West Germany,
September 17-21, 1973, Preprints of Lectures.

WMunich, Sekretariat, Internationaler Kongrass fiir Luft- und Raum-
fahrtmedizin, 1973, p. 296-200. O refs.



A74-10836 # Evolution philosophy. Aircraft Engineering,
vol. 45, Oct. 1973, p. 4, 5.

The development of the Fokker F28 since its first flight on May
Gth, 1967 is described. The Metherlands Civil Aviation Authority
certificate of airworthiness for transport category aircraft was
obtained in February, 1969 while a type certificate was issued for
the F28 by the FAA in March. The target, set in 1963, to bring out
the smallest jet aitliner exceeding F27 turboprop economy on
short-haul sectors has, tharefore, been achieved. However, the
extensive use of the F28 in charter operations at an early stage
caused Fokker to look for increases in gross weights while retaining
operation flaxibility. A cartificate of airworthiness for the Mk 2000
was obtained in August 1972. Other developments are connected
with the design of the Mk 5000 and Mk G000. G.R.

A74-10037 ¥ Differential method for testing the optical
standards of cockpit windshields. H. Kohler {Vereinigte Fiug-
technische Werke-Fokker GmbH, Bremen, West Germany). Aircraft
Engineering, vaol. 45, Oct, 1973, p. 28-30.

The described method is particularly suitable for the accurate
testing of curved aircraft windshields, The given windshield curvature
and manufacturing tolerances are considered as background to the
evaluation. Consequently only those distortions due 1o genuine faults
are registered. The method can be employed for qualitative and
quantitative evaluatons. Details regarding the new method are
discussed together with guantitative conclusions, method variations,
and a review of previous testing methods, G.R.

A74-10976 Solution of the plane prablem of the aero-
dynamics of a rarefied gaé on the basis of Boltzmann’s kinetic
equation. F. G. Cheremisin {Akademiia Mauk SS5R, Vychislitel'nyi
Tsentr, Moscow, USSR}, {Akademiia Nauk SSSR, Doklady, vol. 29,
Apr. 1, 1873, p. 811-814.) Soviet Physics - Dokfady, vol. 18, Qct.
1973, p. 203, 204, Translation,

AT4-10984 ) MNoise generation and the design of bypass lift
jet engines (Zur Larmentwicklung und Auslegung von Bypass-
Hubtriebwerken). J. Kurzke {Minchen, Technische Universitat,
Munich, West Germany). Zeitschrift fir Flugwissenschaften, vol. 21,
Oct. 1973, p. 337-245. 24 refs. In German.

Noise development of bypass lift jet engines influences con-
siderably their design. In order 10 be able to make statements on
some important parameters, a relationship between aerodynamic and
acoustic data must be provided. The first part of this paper deals
with noise radiation in the outlet part of bypass engines. An
application of the previously derived correlations to an aft-fan lift
engine of special constructjon follows in the second part. Moreover,
it appeared that, with prescribed noise limits, the maximum
technically attainable turbine inlet temperature does not necessarily
lead to the most favorable specific thrust and consumption values.

{Author)

A74.10985 The calculation of the huffeting limits of
swept wings (Die Berechnung der Schiittelgrenzen von Peilfligein).
G. Redeker (Deutsche Forschungs- und Versuchsanstalt fiir Luft- und
Raumfahrt, Institut fir Aerodynamik, Braunschweig, West
Germany). Zeitschrift fiir Flugwissenschaften, vol. 21, Oct. 1973, p.
345-359, 45 refs. In German,

A method is described to determine the buffet boundaries of
swept wings in the transonic flow regime. The existing method of F,
Thomas for determining buffet boundaries of unswept wings and
wings with moderate sweep has been extended to incfude the case of
wings with high sweep. This is accomplished by considering an
infinite yawed wing for which the transonic pressure distribution is
calculated by C. §. Sinnott's method while the three-dimensional
wrbulent compressible boundary layer is determined by an integral

A74-11001

method. The thearetically calculated buffet boundaries are in good
agreement with corresponding experimental results for swept wings.
{Author)

AT74-10996 - On the flow around the leading edge of a
lifting sirfoil (Sur I'écoulement au bord dattaque d'un profil
portant], H. Werlé (ONERA, ChitiHon-sous-Bagneux, Hauts-de-Seing,
France). La Recherche Aérospatiale, July-Aug, 1973, p. 197-218. 29
refs. In French '

I the Chétillon hydrodynamic tunnel, the enlarged leading edge
mathod has been successfully applied to the physical study of
two-dimensicnal flows which had previously been the subject of
visualizations on complete models. The process made it possible to
analyze in detail the phenomena occurring at the leading edge of a
lifting airfoil, as well as their evolution as a function of angle of
attack and other parameters. Tests define the location of the
stagnation point, the extent of the zone of separation, and the
effectiveness aof the means used to reduce or avoid them, e.g.,
suction, blowing, slats, rotation, etc, F.R.L.

A7410097 # Methods of visualization of the leading edge
separation bubble and analysis of results (Méthodes de visualisation
du hulbe de décollement de bord d'attaque et analyse des résultats).
E. Erlich (ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France).
La Recherche Aéraspatisle, July-Aug. 1973, p. 219-223. 21 refs. In
French,

Various methods of flow visualization were applied in a wind
tunnel on an airfoil section with a strong variation of curvature at the
leading edge {‘peaky’] presenting a separation bubble {short bubble}
at incidence. Visualizations by sublimating or viscous films and by
colered indicators complement each other to define the positions of
separation points, of transition within the bubble, and of reattach-
ment, The information is supplemented by hydrodynamic tunnel

" visualizations. . F.R.L.

AT4-10999 # The lifting surface theory applied to fixed
wings and propeilers (La thiéorie de la surface portants appliquée 2
aile fixe et 3 Uhélice). R. Dat {ONERA, Chatillon-sous-Bagneux,
Hauts-de-Seine, France). La Recherche Adrospatiale, July-Aug. 1973,
p. 245-254. 7 refs. In French,

The integral equation which expresses the velocity potential
induced by a lifting surface in arbitrary motion in relation to the
fluid is formulated. This equation is applicable to fixed wings,
propellers, and rotary wings, and makes it possible to treat the
aerpelasticity problems of these structures with methods known to
be effective for prediction of aircraft flutter. F.A.L.

A74-11000 # Exploitation of spectral demsity curves in the
case of wind tunnel flutter measurement (Exploitation des courbes
de densité spectrale dans le cas de mesure de Hottement en
soufflerie). R. Destuynder and R. Labourdette {ONERA, Chitillon-
sous-Bagneux, Hauts-de-Seine, France}, La Recherche Adrospatiale,
July-Aug. 1973, p. 266-257. |n French.

A74-11001 Noise, an urgent prohlem with a slow solution
{El ruido, problema urgente de lenta resolucicn). J. A. Martinez
Cabeza. Revista de Asrondutica y Astrondutica, vol. 33, Sept. 1973,
p. 669-680. {n Spanish. )

The magnitude of the noise problem for the airport vicinity is
examined together with possible approaches for solving the problem.
It is found that only a reduction of the noise produced by the
aircraft can provide a feasible solution. Regulations regarding
limitations for permissible aircraft noise are discussed along with
details concerning the noise produced by a number of commercia!
airliners, results obtained in tests conductad with turboprop engines,
and noise sousces of the turbojet engine. Immediate solutions for
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reducing the noise of turbojet engines are considered and an outiook
regarding future developments related to the noise problem is given.
G.R.

AZ4-11041 The effects of wale splitter plates on the flow
peat a civculer cylinder in the rangs of R from 10,000 1o 60,000 C.
J Apelt, G. S. West (Queensland, University, Brishane, Australia),
and A. A. Szewczyk (Notre Dame, Umiversity, Notre Dame, Ind.).
Jotirnal of Fluid fechanics, vol. 61, Ocr 23, 1973, p. 187198, 6
refs.

Experiments were carried out using models having L/D not
greater than 2 and the resulting pressure distributions and vortex
shedding characteristics are presented. A simple visualization tech-
nique which pravides explanations of some of the measured results is
described. 1t is concluded that splitter planes reduce the drag
markedly by stabilizing the separation points and produce 2 wake
narrower than that for a plain cyiinder, raise the base pressure by as
much as B0% and affect the Strouhal number to a lesser degree.
Careful measurement technigues have enabled these effects to be
presented accurately, [Author]

AT74-11050 * #
comparigon of single- and multitube suppressor nozzle data. V. H.
Gray, O. A. Gutierrez {NASA, Lewis Research Center, Jat Acoustics
Branch, Cleveland, Ohio), and 0. . Watker {Boeing Co., Seattle,
Wash.). American Institute of Aeronsutics and Astronautics, Aerg-
Acoustics Conference, Seattle, Wash., Oct. 15-17, 1873, Pager
73-1007. 20 p. 15 refs.

Recent 1/4 scale and engine size nozzle acoustic data, for both
37-wbe and single nozzles, are used to test the jet-shielding principle.
At low jet velocities the multitube nozzle total sound power
approaches the equivalent of 37 single tubes {no shielding}, while
near-sonic and above, the small equivalent number of single tubes
comparss well with a geometric model of lateral radiation from only
about a third of the circumference of the outer jets {nearly complete
shielding). At high jet velocities, the geometric shielding hypothesis fs
in excelent agreement with acoustic data from which the down-
stream coalesced jet-noise is excluded. Present results are compared
with an existing correlation for single jets, and with previous
publications on multijet shielding. {Author)

AT4-11051 * # Flap noise prediction method for a powered
lift system. B. Clark, R. Dorsch, and M. Reshotko (NASA, Lewis
Research Center, V/STOL and MNoise Div., Cleveland, Ohio).
American Instituta of Aeronautics and Astronautics, Aero-Acoustics
Conference, Seattle, Wash., Oct. 15-17, 1973, Paper 73-1028. 14 p. 8
refs.

A method is presented for estimating the noise generated by
deflection of the engine exhaust for under-the-wing and over-the-
wing versions of an externally btown flap configuration for powered
lift. Correlation equations and curves are given for the QASPL and
directivity and for spectra scaled to a high bypass 25,000-pound
thrust size engine, Data are taken from TF34 engine tests and from
{arge cold flow model tests, The correlations are empirical, and thus
application of this prediction procedure is limited to geometrically
similar configurations. Application of the method is illustrated by
calculated sample footprints. {Author}

A74-11089 # Chemical reactions calculations in turbulent
flows - Application to a CO containing turbojet plume. R. Borghi
{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France). firnterna-
tional Unign of Theoretical and Applied Mechanics and Intarngtional
Union of Geodesy and Geophysics, Symposium on Turbulent
Diffusion in Environmental Pallution, 2nd, Charlottesville, Va., Apr.
8-14, 1973.) ONERA, TP no, 1229, 1973, 20 p. 15 refs,

Theoretical analysis of the behavior of pollutant species during
the mixing of hot gases with the ambient air in a turbojet exhaust,
taking into account turhulent diffusion arel chemical reactiomns.
Special attention is given t0 a hot gas jet in a turbojet engine with an

Assessment of jets as acoustic shields by .

afterburner in the event of a single bimolecular reaction between
carbon monoxide and oxygen. V.2

A¥A-11072 # Experimental study of shock-wave reflection
upon boundary layer transition (Etude expérimentale da I'effet de la
réflexion d'une onde de choc sur la transition de la couche limite}. J.
C. Le Balleur and J. Delery (QONERA, Chétillon-sous-Bagneux,
Hauts-de-Seine, France), {Congrés Francais de Mdcanique, Poitiers,
France, Sept. 17-20, 1973.) ONERA, TP no. 1284, 1973, 26 p, 17
refs. In French,

The influence of shock-wave reflection upon bourdary layer
transition has been studied experimentally, using an optical tach-
nigue. The experiments were performed in a two-dimensional flow,
initially uniform at Mach number 1.95. The parameters of the study
were the Reynolds number and the strength of the incident shock.
The experiments showed ihat the pressure gradient associated with a
shock-wave induces an impartant travel of the transition region in
the upstream direction. As scon as the shock intensity becomes
noticeable {pressure ratip larger than 1.3} transition otours in the
interaction region, independently of the Reynolds nurber. Further
experiments would however be necessary for these results to be
considered as having a general value. (Author)

A74-11075 # Certain problems in estimating the rundown
tima of an engine (Miektore preblemy oceny czasu wybiegu silnika),
R. Szczepanik (instytut Techniczny Wojsk Lotniczych, Warsaw,
Poland). Technika Lotnicza i Astronautyczna, vol. 28, Oct. 1973, p.
27-31, 39. 6 refs. In Polish.

The rundown time of a turboiet engine is defined as the elapsed
interval between the instant when fuel delivery 1o the injection
system is interrupted and the instant when the engine rotor shaft
cames to a complete stap. Physical processes taking place during this
interval are briefly examined together with factors which affect its
duration. A mathematical formulation of the rundown process is
devetoped, and a statistical mathod is described for estimating the
rundown time from measurements and observations obtained in
actual operation. T.M.

A74-11082 2 The technical evolution of aircraft {L'évolu-
tion technique des avioms). R. Boscher (Direction Technique des
Constructions Asgronautiques, Service Technique Aéronautique,
Paris, France). Air et Casmos, Oct. 20, 1973, p, 53-56. In French.
Progress realized since the second world war is reviewed. The
evolution of commercial aviation was at first characterized by the
simple application to -the civil fiekl of techniques developed in
military aviation. Major progress was made in the field of propulsion;
the incentive of competition has given new impetus to theoreticai
and applied research. The predictable evolution in the technique of
airframes with reference to the general concept, dimensioning of
structures, materials, and fabrication processes, and the applications
of technological progress to the new generations of aircraft are
discussed. FR.L

A74-11093 ¥ Aircraft engines - Progress made in France over
ten years, and possibilities for the ten years to come (Les propulssurs
aéronautiques - Progrés accomplis en France depuis dix ans et
possibilités pour les dix années 3 venir). R. R. Ravaud (SNECMA,
Paris, France). Air et Cosmos, Qct. 20, 1973, p. 57-69, In French.
Carrying capacity, greater speed, and longer jange are the
qualities which require engines of ever greater pawer and efficiency.
Improved aerodynamics and materials have made it possible to
achieve compression ratios higher than 20, delivering air at more than
500 C to the inlet of the combustion chamber, and to develop bypass
jets. The engines constructed by SNECMA have become inter-
natichally known in the field of supersonic mititary aircraft. In the
field of civil engines, SNECMA has largely developed its programs in



ﬂ}:oope:ration with other manufacturers. Future progress will lie in
Jobtaining more thrust for less size and weight, reducing fuel
consumptian, lengthening engine life, and lowering price, Ways of
achieving these goals are discussed, F.R.L.

A74-11094 Civil air navigation equipment, on the ground
and in the air {Les équipements civils de navigation aérienne, au sol
et A bord). B, Palayret (Direction de la Navigation Aérienne, Service
Technique, Paris, Franee). Air st Cosmos, Oct. 20, 1923, p. 70-73. In
French,

Navigation, starting with ground facilities, is still based targely
an MF means in spite of their imperfections {difficulty of finding the
frequency, problems with atimospherics, low accuracy). VHF means
are highly designed and developed, and mark out the network of
airways, but their accuracy should be improved. On board, practical-
ly all long-range aircraft have adopted the inertial system. The
foreseeable evolution of air trafffic control equipment and progress
in the field of on-board equipment are discussed. F.R.L.

.

ATA11095 ¥ Airports from 1963 to 1983 - Evolution or
revolution {Les aéroports de 1963 3 1983 - Evolution ou révolution).
J. Block {Paris, Aéroport, Paris, France). Afr et Cosmos, Oct. 20,
1973, p. 75-77, 79. In French.

in 1963 there were 95,000 aircraft movements at Orly, and
60,000 at le Bourget. In 1972, 16,000,000 passengers were handled,
but the increase in aircraft size required only twice the number of
aircraft movements. Constraints due to noise indicate that, in the
future, airports cannot enlarge their capacity; there will also be
problems of limitations in financing. It is suggested that the solution
of the problems assumes the concentration and sotidarity of all the
elements of the air transport systermn, F.R.L.

AT411096 # The air transport of tomorrow - Economie
obstacles to surmoaunt (Le transport aérien de demain - Das obstacles
dconomiques 3 surmonter). G. Besse (Institut du Transport Aérien,
Paris, France). Air et Cosmos, Oct. 20, 1973, p. 81-83. In French.

To ensure the orderly development of world air transport,
accurate forecasts must be available. Any over- or underestimation of
requirements could cause financial problems particularly difficult to
overcome, The concept of traffic flow is subject to numergus
interpretations, and the actual traffic can vary sensibly depending on
the definition wutilized. 11 is necessary to be able to monitor the
fluctuations of traffic demand, to have sufficient personnel and
financial resources, and to provide overall economic planning. F.R.L.

A74-11097 4 Progress in France in the last ten years in the
field of helicopters - Prospects for the ten years to come {Progrés
réalisés en France ces 10 derniéres années dans le domaine des
hélicoptares - Parspactives pour les dix années & venir). R. Mouille
(Société Nationale Industrielle Aérospatiale, Paris, France]. Air et
Cosmos, Qet. 20, 1973, p. 97-101. In French.

Turbines have marked a decisive stage in the powering of
helicopters by making possible important reductions of specific
weight and size. Several types of hubs are under development which
will be more teiiabie, and cheaper to fabricate and maintain.
Concerning blades, progress will be the result of a systematic
exploitation of aerodynamic research which will deal not only with
airfoits, but also with the geometry of the group of blades, especially
the tips, for performance improvement and reduction of noise. Tail
rotors, transmissions, structures, and suspensions are discussed.

FR.L.

A74-11098 # Praspects for aerospace research {Prospective
de la racherche aérospatiate). P. Contensou {ONERA, Chatillon-sous-
Bagneux, Hauts-de-Seine, France). Ajr 81 Cosmos, QOct. 20, 1973, p.

A74-11155

136-132, In French. 7
The contribution of research is of a scientific nature. It is
located in the ever-deeper comprehension of physical phenomena
which set the industrial product in play, and in the mastery of
mathematical methods which make it possible to pass from their
fundamental laws to the complete definition of their efforts within
the envisaged framework. The art of the engineer has evolved
profoundly under the double influence of the progress of scientific
knowledge and that of computational methods. Traditional optimiza-
tion, development of simulation and methods of putting it to work,
and new types of wind tunnels are discussed, The future of
supersonic civil transport, approach to sonic speeds by subsonic
aviation, the role of aviation in short range transport, and the
development of the formulas for the contral configured vehicle
{CCV) are considered, as well as future formulas for space launchers,
F.R.L.

A7411101 # Collision avoidance and the future of air
traffic control. 5. Ratcliffe (Royal Radar Establishment, Malvern,
Worcs., England). Joumal of Navigation, wol. 26, Oct. 1973, p.
423-430. 7 refs,

Discussion of some mmai findings of a long-term study of
collision avoidance and ATC systems of the future, The ultimate goal
of the study is the optimization of the division of responsibility
betweert the flight crew and ground ATC and of the distribution of
ATC tasks among individual controllers and ATC computers.
Theoretical considerations are given concerming the longitudinal
spacing of traffic on an sirway and air-to-air collision avoidance
systems, Expressions are derived to evaluate collision danger in some
air traffic situations involving two aircraft. Also considered are the
fundarnental principles of air traffic flow organization. V.Z

AT&-11102 # Properties of air-derived and ground-derived
gircraft landing guidance concepts. I, M. Hunter (Royal Aircraft
Establishment, Bedford, Hants., England). Jotrnal of Nawgatron val.
26, Oct. 1973, p. 431-449.

A set of three definitions is derived to facilitate an analysis of
the properties of air and ground-dependent aircraft landing guidance
concepts. The definitions concern aircraft flight parameters derived
in sensors, guidance information transmission, and information
interpretation, Graphic representations are given for typical air-
derived and ground-derived aircraft tanding guidance systems. The
capacity, accuracy, and redundancy-integrity of the guidance con-
cepts are considered.- The topics also include electranic counter-
measures, aircraft antenna installation, simultaneous and offset
guidance, ATC requirements, frequency diversity, flare guidance,
interference, and stretch potential, V.Z

A74-11155 Nonlinear stability theory of the boundary
layer. V. V. Struminskii {Akademiia Nauk SSSR, Institut Teoreti-
cheskoi i Prikladnoi Mekhaniki, Movosibirsk, USSA|. In: Heat and
mass transfer in boundary layers. Volume 1.
Oxford and New York, Pergamon Press, 1972, p. 460474, 27 refs,
Consideration of a number of problems of hydrodynamic
stability which have a significant bearing on the transition from
laminar to turbulent flow and on the phenomenon of boundary layer
laminarization. After reviewing the basic premises of linear stability
theory and the main results of this theory relating to the investigated
problems, the results of attempts to verify the conclusions of linear
stability theory are presented, as well as some results of flow studies
in the transition region. The main works on nontinear hydrodyngmic
stability theory are reviewed, including Landau's work (1844}, in
which he detived the equation for the amplitude modulus and
pointad out the possibility of new patterns appearing in developing
aerodynamic disturbances, and the works of Stuart (1958, 1960},
Watson (1960}, and others, which are devoted to the further
development and generalization of Landau’s theory. ABK.
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A7411175 # Wing shear material. B, Saelman. SAWE Jour-
nal, vol, 32, Oct.-Nov, 1973, p. 14,

Formulas expressing the weight of shear material in wings in
terms of the basic geometric wing parameters are presented. These
formulas provide a rational basis for the substantiation of wing

weights and are applicable to various engineering wing materials.
M.V.E.

A74-11198 Transportation noise - 1t's measurement and
evaluation. J. Donovan and T. Ketcham (B & K Instruments, Inc.,
Cleveland, Ohio). Sound and Vibration, vol. 7, Oct. 1973, p. 4,6, 8
(4 ££.). 7 refs.

Discussion of the latest techmiques far the measurement and
evaluation of vehicle passby noise, traffic noise, and community
noise. Manual and computer methods, sound level recording meters,
state-of-the-art outdoor microphane systems are covered. Also
considered are vehicle passby evaluation by 3-D graphs of amplitude,
frequency and time, and Noise Exposure Forecasts. V.2

A74-11189 Aireraft noise reduction - Alternatives versus
cost. H. B. Safeer (U.S. Department of Transportation, Washington,
D.C.). Sound and Vibration, vol. 7, Oct. 1973, p. 22-27. 8 rufs.

Cost analysis of some alternative engingering and operational
strategies aimed at noise reduction in airport areas is carried out,
covering 23 American airports. Preliminary results are given for cost
increases after the implementation of the alternate strategies at six
airports. A practical procedure is described for comparing the relative
cost-effectiveness of alternative approaches to the reduction of
airpart noise. The topics also include retrofit effectiveness, combined
effects of retrofit and operational procedures, and population
distribution around Atlanta, Kennedy International, LaGuardia, Los
Angeles international, O'Hare and San Francisco International

airports. V.Z
A74-11204 4 Remote sensing of the earth’'s resources -

Applications, benefits, methods. H.-1. Austen, P, Bbse, J.-P, Genzel,
and R, Ockert. Dornier-Post (English Edition}, no. 3, 1973, p, 22-27.

Studies are described which covered an investigation of the
benefits of a remote sensing of earth resources using space
technology, as well as data acquisition, transmission, processing, and
evaluation for earth observation missions, For applications the basis
of the study is a systematic broad-based listing of the applications
already practiced or possible in the future and of their information
requirements, together with an aliocation 10 geographical areas of
interest on the results of a poll of users and an extensive examination
of the relevant literature. The infarmation offers the beneficiary the
possibility that planning, decision-making, or production processes
can be made more efficient. The methods refevant to the project and
their limitations, insofar as sensors and platforms are concerned, are
discussed. F.R.L.

AT4-11228 # V/STOL deflector aerodynamic design criteria.
T. A Wynosky and C. J. Szyszko {Uinited Aircraft Corp., Pratt and
Whitney Aircraft Div., East Hartford, Conn.). American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Propuision Conference, 3th, Las Vegas, Nev., Nov. 5-7, 1973, AlAA
Paper 73-1181. 11 p. Members, $1.50; nonmembers, $2.00.

Various W/STOL deflectors and nozzles were tested, using
small-scale cold-flow wodels to determine the effect of geometric
variations an the back-pressure disturbance, nozzle trust coefficient,
and flow coefficient as a function of bypass ratio, duct Mach
number, and deflector geornetric parameters, During operation in the
deflector mode, a static pressure gradient is created within the duct,
which propagates upstream, producing distortion at the fan and
turbine exits. In close coupled engine/deflector systems, this creates
distortions severe enough to impair engine stability and nozzle
performance. The duct pressure distortion data can be used to

determine how close to the fan exit a deflector can be placed before
fan stability is seriously compromised. Ground proximity tests
showed that the nozzle exit plane may be less than a jet diameter
above the ground before the exit flow is affected. VP,

ATAN1227 # Deck heating effects due to VTOL jet exhaust
impingement. O. T. Castells and R. B. Mishier {General Eleciric Ca.,
Aircraft Engine Group, Cincinnati, Ohio). American Institute of
Aeronautics and Astranautics and Society of Automotive Engineers,
Propulsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973 AjAA
Paper 73-1182. 7 p. Members, $1.50; nonmembers, $2.00.

Optimum supersonic VTOL aircraft require high specific thrust
engines. This results in high jet welocity and temperature with
incressed heating potential, The present study identifies deck
temperature profile{s) for various jet exhaust configurations on a
deck. The effects of various operational modes on the deck
ternperature are evaluated. Run up time and cycle conditions, along
with jet configuration, are found to be the principal variables
affecting deck peak temperature. Various methods of reducing peak
deck temperature were considered. Safe operational usage of
augmented turhojets for supersonic VTOL aircraft appears to be
feasible with minor constraints. {Author}

A74-11228 # VTOL recirculation and impingement model
testing. M. A. Weber (General Dynamics Corp., Convair Aerospace
Div., San Diego, Calif.). American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Propulsion
Conference, Sth, Las Vegas, Nev., Nov. 5-7, 1873, AIAA Paper
73-1183. 9 p. Members, $1.50; nonmembers, $2.00.

VTOL aircraft operating in ground effect are subject to hot gas
reingestion and induced lift effects. Since these effects are highly
configuration-dependent, an empirical approach is reqguired to assess
the vighility of new aircraft designs. A recirculation and impingement
model of a lift plus lift/cruise, jer-lift fighter aircraft has been tested
and preliminary results are presented. Data includes the effects of
ground height, aircraft attitude, and jet temperature on reingestion.
The character of the flow field is described and related to maodel
surface pressures as well as ground footprints. {Author,

A74-11222 # Full-scale tests of an augmentor VTOL. con-
cept 0. R. Campbell and B. Quinn (USAF, Aerospace Research
Laboratories, Wright-Patterson AFB, Ohio). American Institute of
Agronautics and Astronautics and Society of Automative Engineers,
Propulsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AlaA
Paper 73-1185. 8 p. Members, $1.50; nonmembers, $2.00.

Several questions relevant to the feasibility of achieving success-
ful VTOL flight by use of thrust augmenting ejectors are addressed in
a full-scale demonstrator test program, Resulbts of the experimental
investigation are presented in light of companion augmentor tests
with a smaller, laboratory-size model.” The present study was
performed with a turbo-fan driven system, representing in many
respects an aircraft-installed ejector configuration. The tull-scate
model was equipped with four separate ejectors in each wing, Overatl
performance of the full-scale model correlated wefl with the results
of the companion laboratory test. Interaction between the four
ejectors on a given wing was not significant with respect to the
averall performance level. However, the distribution of thrust was
affected and should be considered in future aircraft system designs.
Safe engine operation was maintained throughout abl test configura-
tions, {Author)

A74-11230 # Design  competence - The mainspring to cost
reduction. W. H, Thomas {General Motors Corp., Detroit Diesel
Allisan Div., Indianapolis, Ind.}. American Institute of Aeronautics
amd Astronautics and Society of Autornotive Engineers, Propulsion
Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AIAA Paper
73-7187. 7 p. Members, $1,50; nonmembers, $2.00.

The cost of most praducts has risen dramatically in the past
several years. However, the cost of products required for national



defense has risen more than five times the rate of inflation, At the
sgme time, money available for these products has decreased
substantially. Efforts are being made by the Department of Defense
to reduce these escalating costs. One of the tools being employed is a
plan called ‘design to cost.' This paper deals with this philosophy as
it is being applied to the U.5. Army Heavy-Lift Helicopter {HLH)
Engine Program. The XT701-AD-700 engine program is the first
engine program to adopt the design-to-cost philasophy from its
inception. This paper also discusses some specific examples of how it
is being applied in the engine design and what the payotfs are
expected to be. {Author)

A74-11231 4 A modular turbofan design for high availabili-
ty and low life cycle cost. J. W, Peach (AiResearch Manufacturing
Co., Torrance, Calif). American Institute of Aeronautics and

Astronautics and Society of Automotive Engineers, Propulsion’

Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AlAA Paper
73-1189. 5 p. Members, $1.60; nonmembers, $2.00.

The Garrett ATF3 is a moderate by-pass ratio high pressure ratio
turbofan designed for subsonic propulsion of manned or remote
piloted aircraft. A major objective in the design of the ATF3
wurbofan was to achieve a component arrangement requiring minimal
special support equipment and a minimum expenditure of main-
tenance man hours. 1t was also required that life limited or
expandable components be as few as possible and of low replacement
cost. The three shaft design splits into seven modules and the remote
high pressure rotor permits easy replacement of the entire high
pressure module without uncoupling any shafts. Alternative to
provisioning a spare engine, a high pressure and accessory modute
will cover over 90 percent of the service experienced reasons for an
unscheduled engine remaoval at 26 percent of the cost of a spare
engine. This is one ot the design features of the engine which will
substantially reduce its life cycle cost and improve its availability
without significant increase in complexity of initiad manufacturing
cost. ‘ {Author)

ATA-11234 § External hurning. assisted projectile - Theory
and experiment. W. Smithey, M. Naber, G. Caswell, and A. E. Fuhs
{U.S. Naval Postgraduate School, Manerey, Calif.). American lnsti-
tute of Aeronautics and Astronautics and Soclety of Automotive
Engineers, Propulsion Conference, Sth, Las Vegas, Nev., Nov. §-7,

1973, AfAA Paper 73-1193. 9 p. 18 refs, Members, $1.50;

nonmembers, $2.00. Navy-supported research.

This paper presents the results of the initial phases of experi-
mental studies of the external burning assisted projectile {EBAP] at
the Naval Postgraduate Schoo!. Combusticn in the supersonic
freestream creates compression waves which affect the base flow and
pressure. This effect is studied using the axisymmetric Crocco-Lees
base flow model. An aitempt is mads to inciude the effect of spin.
Expecimental studies are designed to provide data for a 5-inch
projectile at 23,000 fegt by matching Mach, Reynolds, and spin
numbers. A test matrix presents the results for various amounts,
degrees, and locations of compression. {Author}

A74-11245 * # Wind tunnel tests of a 20 inch diameter 1.15
pressure ratio fan engine model. H. L. Wesoky and £. W. Steffen
(NASA, Lewis Research Center, Cleveland, Ohio). American Institute
of Aeronautics and Astranautics and Society of Autemotive Engi:
neers, Propuision Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973,
AlAA Paper 73-1216. 21 p. 18 refs. Members, $1.50; nonmembers,
$2.00.

Aerodynamic and acoustic measurements at a typical STOL
aircraft takeoff and landing velocity demonstrated that a 1.35 inlet
fip area contraction ratio was superior ta  1.26 ratio at high nacelle
incidence angles. Reverse thrust, obtained with a variable pitch rator,
was lower at the landing velocity, and the noise level higher, than at
the static condition. High speed tests showed that, for the design
cruise Mach aumber of D.75, internal Josses and external drag were

A74-11211

27 per cent of the ideal fan net thrust, and propulsive efficiency was
estimated to be 59 per cent for an 85 per cent efficient fan stage. For
comparison, a similar 1.55 pressure ratio fan systemn would have a
propulsive efficiency of 62 per cent. {Author)

ATA-11265 # Uncertainty in gas turbing measurements. R.
B. Abernethy {United Aircraft Corp, Pratt and Whitmey Aircraft
Div., West Palm Beach, Fla.) and J. W. Thompson, Jr. (ARO, Inc.,
Arnald Air Force Station, Tenn.). American Institute of Aeronautics
and Astronautics and Society of Automotive Engineers, Propulsion
Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AIAA Paper
73-7230. 10 p. Members, $1.50; nonmembers, $2.00.

This paper presents a standard method of treating measurement
error for gas turbine engine performance parametars. The lack of a

standard method for estimating the errors associated with gas turbine

performance data has made it impaossible to compare measurement
systems between facilities, and there has been confusion over_the
interpretation of error analysis. The mathematical uncertainty model
presented is based on two components of measurement error: the
bias error and the precision error. The uncertainty estimate is the
interval about the measurement that is expected to encompass the
true value, The propagation of error from basic measurements
through calculated performance parameters is presented. Traceability
of measurement back to the National Bureau of Standards is
reviewed. Both precision and bias errors are determined in part by
their traceability to the standards of the National Bureau of
Standards. Performance parameter ervors are further propagated
from the measurement errors through functional relationships.
Methods for handling traceability and the propagation of error are
described in the paper. {Author)

AT4-11269 # Airfoil design for high tip speed compressors.
P, C. Tramm and G. D. Huffman {General Motors Corp., Detroit
Dieset Aflison Div., Indianapolis, Ind.). American institute of
Aeronautics and Astronautics and Seciety of Automotive Engineers,
Propuision Conference, 9th, Las Vegos, Nev., Nov. 5-7, 1973, AIAA
Paper 73-1248. 12 p. 12 refs. Members, $1,50; nonmembers, $2.00.

The use of new airfoil designs is being investigated to improve
the efficiency of high tip speed fans and advanced muitistage
compressors. Results are presented for an early phase of the
investigation which addresses to a design point inlet Mach number of
1.6. Results from two-dirmensional cascade tests of airfoifs designed
to specific wave patterns and multiple circular arc airfoils are
compared. Design flow vonditions were partially achieved. Multiple
circular arc airfoils have relatively good performance. Sources of
aerodynamic inefficiercy are identified. (Author}

A74-11270 " Mixing of multiple dilution jets with a hot
primary airstream for gas turbine combustors. J. D. Holdeman
{NASA, Lewis Research Center, Cleveland, Ohia), R. E. Walker, and
0. L. Kors {(Aergjet Liquid Rocket Co., Sacramento, Calif.).
American Institute of Asronautics and Astronautics and Socigty of
Automotive Engineers, Prapulsion Conference, Gth, .as Vegas, Nev.,
Nov. 57, 1973, AIAA Paper 73-12459. 7 p. 5 refs. Members, $1.90;
nonmembets, $2.00. Contract No. NAS3-15703.

The mixing ot multiple air jets with a subsonic heated crossflow
in a constant area duct was studied experimentally. The jet-to-
maihstream momentum  flux ratio was varied from 6 to 60.
Temperature and pressure sUVeEYs were made ar several downstream
locations for orifice geometries with parametric variation of orifice
size and spacing. A mixing efficiency parameter was defined which
characterized the effectiveness of the mixing over the range of
conditions examined. 1t was found that for a given momentum flux
ratio, there exists a ratio of orifice spacing to duct height which
provides the best mixing. {Author}

A74-112N ¥ Switling flow combustion - Fundamentals and
application. G. D. Lewis {United Aircraft Corp., Pratt and Whitney
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Aircraft Div.,, West Palm Beach, Fla). American institute of
Agronautics and Astronautics and Saciety of Automative Engineers,
Prapulsion Conference, 9th, Las Vegas, Mev., Nov. 5.7, 1973, AIAA
Prpsr 73-1250. § p. Members, $1.50; nonmembers, $2.00.

Tests in a combustion centrifuge bave demaonstrated that the
normal pragression from laminar flamespeeds of about one foot per
second {in hydrocarbon-air mixtures) to turbulent flamespeeds of up
to 20 feet per second can be advanced to a third stage whete
flamespaeds in excess of B0 feet per second have been measured. A
theory explaining how centrifugal force-enhanced buoyanty pro-
duces the increased flamespeeds and a description of prefiminary
efforts to make practical use of the phenomenon in a turbojet
zfterburner rig are presented. Elimination of screeching combustion
in the rig is also described. {Author}

A74-11272° 4 Development of a twrbine inlet gas tempera-
wre measurermani and contro! system using a fluidic temperature
caeor. W. L. Webb {United Aircraft Corp, Pratt and Whitney
Aircraft Div,, West Patm Beach, Fla.] and P. J. Reukauf {NASA,
Flight Research Center, Edwards, Calif.). American Institute of
Aeranautics and Astronautics and Saciety of Automotive Engineers,
Propuision Conference, 9th, Las Vegas, MNev., Mov, 5-7, 1973, AlAA
Paper 73-1257. 8 p. Members, $1.50; nonmembers, $2.00.

ATA19373 # Emergency air start system for the F-14B
flight test aircraft. L. C. Anderson, W. H. Engeimann (AiResearch
Manufacturing Company of Arizona, Phoenix, Ariz), and E.
Scicchitana (Grumman Aerospace Corp., Bethpage, N.Y.). American
Institute of Aeronautics and Astronautics and Society of Automeotive
Engineers, Propulsion Conference, 9th, Las Vegas, Nev., Nev. 5-7,
1973, ALAA Paper 73-1252. 6 p. Members, $1.50; nonmembers,
$2.00.

The design of a SysLem TO! (gii-0i LHLUAE MIngnT researing of the
F-14B aircraft's F401 turbofan engine is described. The system
consists of tankage for nitrogen and fuel, pressure regulation,
redundant valving, decomposition chambers, and servicing features
such as fill valves, a fuel quantity indicatar, a pressure gauge, and
purge valves. Using a catalytically decomposed hydrazine/water
monopropellant mixture, the systern has a cap_acity for at least four
inflight engine starts, using the existing preumatic starter of the
F14B aircraft. VP

AT4-11284 * § Possibitities for improved supersonic inlet per-
formance. M. E. Sorensen and D. P. Bencze (NASA, Ames Research
Center, Moffett Field, Calif.). Americarn Institute of Aeronautics and
Astronautics and Society of Auvtomotive Engineers, Propulsion
Conference, 9th, Las Vegss, Nev.,, Nov. 5.7, 1973, AIAA Paper
73-1271. 8 p. 6 refs, Members, $1.50; nonmembers, $2.00,

The results from derailed large-scaie inlet tests were examined to
assess the penalties, in terms of vehicle cruise range, for boundary-
layer bleed, tess than ideal engine-face pressure recovery, inlet
weight, and external cowl! drag. The assessment suggested specific
improvemnents in the design of the inlet system that may increase the
range of a typical supersonic transport approximately 6.9%. While no
single design improvement can account for a large increase in range,
careful attention to each design detail can vield a substantial total
improvemeny. Because of noise considerations, future engines for
advanced supersonic transports may be approximatety 50% larger
than used for the present study, making the effects of improved inles
performance even mare important. {Author}

A74-11285 # A semi-empirical method for predicting sub-
sonic diffuser performance. W. W, Rhoades {LTV Aerospace Corp.,
Vought Systems Div., Dallas, Tex.). American Institute of Aero-
nautics and Astronautics and Society of Automotive Engineers,
Propulsion Conference, Sth, Las Vegas, Nev., Nov, 5-7, 19753, AIAA
Paper 73-1272. 9 p., b refs, Members, $1.50; nonmembers, $2.00.

10

A semi-empirical method for predicting subsonic diffuser per-
formance is presented. This method is being used to develop a
computerized diffuser performance prediction routine which wili
provide the capability for rapid estimates of subsonic diffuser
parformance while aidding to the general understanding of diffusers.
This technique has been shown successful in predicting preliminary
performance estimates for diffusers of simple geometry. In addition,
a feasibility study has shown that this method can be used to predict
diffuser performance for diffusers of arbitrary geometry.  {Author)

AT74-11286 # F-14 inlet maneuvering capsbility. K. H.
Tindell {Grumman Aerospace Corp., Bethpage, N.Y.). American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Propulsion Conference, 9th, Las Vegas, Nev., Nov. 5.7,
1973, AIAA Paper 73-1273. 9 p. Members, $1.50; nonmembers,
$2.00.

Development of the F-14 inlet, in particular as it relates to the
airceaft’s exceedingly high manguvering capability, is reviewed.
Starting with the basic Navy requirements for an aggressive fighter
aireraft, the fundamental preblems of blending aircraft and engine
operation, particularly at limiting conditions, are defined and the
F-14 solutions ate discussed. Inlet/airframe integration is discussed
and reievant wind tunnel data are reviewed. A comparison of fight
and wind tunnel engine face pressures is shown. The stabie
operational attitude corridor, i.e., pitch vs yaw is summarized.

(Author)

A4-11287 # Prediction of aircraft gas turbine NO/x/
emission dependence on engine operating parameters and ambiant
conditions. W. S. Blazowski, D. E. Walsh, and K. D. Mach (USAF,
Aero  Propuision Laboratory, Wright-Patterson AFB, Ohio).
American Institute of Aeronautics and Astrongutics and Saciety of
Automotive Engineers, Propulsian Conference, 9th, {.as Vegas, Mev.,
Nov. 5-7, 1873, AIAA Paper 73-1275. 11 p. 11 refs. Members, $1.50;
nonmembers, $2.00,

A74-11288 # Measurement of gas turbine exhaust pollutants
by Raman spectroscopy. G. E. Bresowar {(LUUSAF, Aero Propulsion
Laboratary, Wright-Patterson AFB, Ohio) and D. A. Leonard {Avco
Everett Research Laboratory, Everett, Mass.). American Institute of
Aeronautics and Astronautics and Society of Automotive Enginegers,
Fropulsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AIAA
Paper 73-1276. 13 p. 10 refs. Members, $1.50; nonmembers, $2.00.

Description of a firstgeneration laser Raman spectrometer
designed for measurement of aircraft gas turbine exhaust pollutant
concentrations. The theory of the device is set forth, cross sections
of some typical gas pollutants are discussed, the hardware of the
device is described, and test results are given. The corralation
between unburned hydrocarbons and the fluorescence indicates that
the luminescent species may be a hydrocarbon. The decrease of the
fluorescence level with decreasing hydrocarbon gives some promise
that species such as NO and CH can be measured by using a Raman
signal. v.Z.

AT4-11289 ¥ tmpact of emission regulations on fuinre gas
turbine engine combustars, F. J. Verkamp, A. J. Verdouw, and J. G.
Tamlinson (General Motors Corp., Detroit Diesal Allison Div.,
Indianapolis, Ind.). American fnstitute of Aeronautics and Astro-
nautics and Society of Automotive Engineers, Propulsion Conr
ference, 9th, Las Veges, Nev., Nov. 5-7, 1973, AIAA Paper 73-1277.
8 p. Members, $1.50; nonmembers, $2.00.

Two hundred and twenty-four low emission gas turbine research
combustors were tested. Future low emission gas turbine combustor
categories are: {1} modified conventional combustors, and 12}
advanced low emission combustors, Modified conventional com-
bustars featuring airblast fuet injectors and primary zone fuel/air
ratio control have marginal feasibility for meeting the EPA 1979
aircraft emission regulations. Further stringency in the emission



vegulations will require advanced low emission combustors. However
these combustors which have demonstrated 90% emission reduction
incorporate features that at current technology fevels will require
compromises in gas turbine engine size, cost, durability, reliability,
and oycte efficiency. (Author)

A74-11290 * 4 Odor intensity and characterization studies of
exhaust from a turbojet engine combustor. H. F. Butze (NASA,
Lewis Research Center, Cleveland, Ohia) and D, A, Kendall (NASA,
Lewis Research Center, Cleveland, Ohio; Arthur D. Littie, Inc.,
Cambridge, Mass.). American Institute of Asronautics and Astro-
nautics and Society of Automotive Engineers, Propulsion Con-
Fferance, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AIAA Paper 73-1278.
8 p. 5 refs. Members, $1.50; nonmembers, $2.00.

Sensory odor tests of the exhaust from a turbojet eombustor
operating at simulated idle canditions were made by 2 human panel
sniffing diluted exhaust gas. Simultaneously, samples of undiluted
exhaust gas were coflected on adsorbent substraies, subsaquently
removed by solvent flushing, and analyzed chemically by tiquid
chromatographic methods. The concentrations of the principal
malodorous species, the aromatic {unburned fuel-related} and the
oxygenated {partially burned fuel} fractions, as determined chroma-
tographically, correlated well with the intensity of the ador as
determined by sniffing. Odor intensity increased as combustion
efficiency decreased. Comloustor modifications which increased
combustion efficiency decreased ador intensity. [Author)

A741129 * ¥ Aspects of large-scale, subsonic, wind-tunnel
design for propulsion noise research. D. H. Hickey and M. W. Kelly
{NASA, Ames Resgarch Center, Large-Scale Aerodynamics Branch,
Motiett Field, Calif.). American Institute of Aeropautics and
Astronautics and Society of Automotive Engineers, Propuision
Conference, 9th, Las Vegss, Nev., Nov. &7, 1973, AIAA "Paper
73-1279. 7 p. 7 refs. Members, $1.50; nonmembers, $2.00.

The case for full-scale acoustic testing of propulsion systems at
flight conditions and the use of wind tunnals for this work are
discussed. The problems associated with measuring noise in wind
wnnels ave discussed, and wind-tunnel design requirements to
provide a useful facility for noise research are established. Full-scate
subsanic wind-tunnel designs that meet the requirements are de-
scribed, and it is shawn that state-of-art acoustics technology must
be used in the drive-fan design to minimize hackground noisa. |f this
is successfully done, acoustic treatment in the drive system area may
be avoided. {Author}

AT411292 § Dynamic simulation of CONFLOW - A facility
to provide hotgas ground testing of air-breathing missiles under
simylated flight conditions. W. Mitchell {Martin Marietta Aeraspace,
Aeromechanical Engineering Div., Orlando, Fla.}. American Institute
of Aeronautics and Astronautics and Society of Automative Engr-
neers, Propulsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 18973,
AlAA Paper 73-1281. 10 p. Members, $1.50; nonmembers, $2.00.

ATA 11298 * 4 The effect of noise constraints on engine cycle
aptimization for tong-haul transports. R, J. Ant! (NABA, Lewis
Research Center, QOuiet Engine Project Office, Cleveland, Ofiol.
American Institute of Aeronautics and Astronautics and Society of
Autornotive Engineers, Prapulsion Conference, Gth, Las Vegas, Nev.,
Nov, 5-7, 1973, AIAA Paper 73-1292. 8 p. 10 refs. Members, $1.50;
nanmembers, $2.00.
Optimum engine cyeles were determined for noise levels of 10,
16, and 20 EPNAB below current FAA regulations, using 200-
passenger trijet aircraft flying over ranges from 5555 to 10,200 km at
cruise speeds of Mach 0.90 and 0.58. The tests showed that the noise
canstraints imposed compromises on the optimum cycle with
resulting economic pena!ties. The economic penaities, however,
could be effectively offset by applying advanced engine technologies.
V.P.
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A74-11302 # Integrated airframe-nozzle performance for
designing twin-engine fighters. E. R. Glasgow {Lockheed-California
Co., Burbank, Calif.l. American Institute of Aeronautics and
Astranautics and Seciety of Automotive Engineers, FProgudsion
Conference, 9th, Las Yegas, Nev., Nov. 5-7, 1973, AIAA Paper
73.1303. 15 p. 13 refs. Members, $1.50; nonmembers, $2.00,
Contracts No. F33657-70-C-0611; No. F33615-72-C-1748.
Wind-tunnel data for designing fighter aircraft with twin buried
engines and dua) nozzles were obtained with large-scale twin-
aozzlefaftbody configurations. Sufficient pressure and force balance
data were obtained for representative exhaust nozzle pressure ratios
to permit determination of such aft-end design variables as nozzles
type, power setting position, axiaf position, solid body exhaust
simulation, and lateral spacing; interfairing type, tength, height, and
base area; vertical stabilizer type, position, and rudder deflection;
horizontal stabilizer deflection; and fuselage area distribution. For
predicting aircraft performance, the effects on aft-end drag of
support system interference, inlet mass flow, lifting surface span
reduction, and tunnel Reynolds number were determined. VP

A74-11303 # Advanced technology thrust vectoring exhaust
systems. J. C. Gill {General Motors Corp., Detroit Diesel Allison Div.,
Indianapolis, \nd.). American Institute of Aeronautics and Astro-
nautics and Society of Autornotive Engineers, Propulsion Con-
ference, 8th, Las Vegas, Nev., Nov. 5.7, 1873, AlAA Paper 73-1304.
11 p. Members, $1.50; nohmembers, $2,00.

Systematic studies of a series of candidate thrust vectoring
exhaust nozzie systems were performed to identify the best system
for an advanced VTOL fighter/interceptor. The investigation used
generalized nozzle and installation data in finding that a nozzie
arrangement featuring a ‘trap door' thrust vectoring device was
competitive with other types for nonaugmented vertical operation
and offered superior installation qualities. A three-bearing rotating
elbow nozzle was hest when partial afterburning was employad for
deftected thrust. Nozzie selections were based on study results as
well as subjective appraisals by aircraft companies. {Author)

AT74-11304 * # Comparison of ground and flight test results
using a modified F106B aircraft. F. A. Wilcox (NASA, Lewis
Research Center, Cleveland, Ohio). American Institute of Aero-
nautics and Astronautics and Society of Automotive Engineers,
Propufsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AlAA
Paper 73-1305. 15 p. 44 refs. Members, $1.50; nonmembers, $2.00.

A £106 aircraft was modified by installing twe additional
underwing nacelles housing afterburning J85% engines to study
exhaust nozzles in flight at Mach numbers up to 1.3. Installation
effects were determined for several nozzles by comparing flight and
wind-tunne! data. The effect is to decrease boattail drag and delay its
drag rise Mach number ta about 0.98. A study of Reynolds number
effects, carried out at subsonic speeds with afterburning turbofan
engines showed boattail drag to be sensitive to Reynolds number, In
flight, drag was highest at the jowest Reynoids number, and
decreased a3 the Re nurnber was increased. Static and flyover noise
measurements showed that, except for special cases, noise levels at
takeoff (M = 0.4} were higher than predicted from static data.  V.P,

A74-14308 # An analytical and experimental study of infet
ground vortices. D. L. Motycka, W. A. Walter, and G. L. Muller
{United Aircraft Corp., Pratt and Whitney Adrcraft Div,, East
Hartfard, Conn.). American Institute of Aercnautics and Astro-
nautics and Society of Auvtomotive Engineers, Propulsion Con-
ference, Oth, Las Vegas, Nev., Nov. 5-7, 1973, AIAA Paper 73-1313.
§ p. Members, $1.50; nonmembers, $2.00.

Previous studies of grourd vortices have been primarily con-
cerned with their ability to pick up debris and cause darnage to an
engine. However, ingestion of a vortex by an engine also represents a
severe flow distortion condition which may result in compressor
surge. An analytical study, using threedimensional potential flow
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theory, has been made to determine the flow praperties of an
ingested ground vortex at the compressor face of a jet engine. The
effect of ambient wind speed and direction, engine installation, and
engine mass flow rate on the locatian of the vortex at the compressor
face was evaluated. Tanpential and axial velocity distributions at the
compressor face are presented. Experimental data from a subsonic
inlet mode! test near a ground plane are compared to analytical
predictions. [Author)

A411310 # Qualitative effects of eycle variables on tur-
bire engine parformance and stability. J, B. Day and M. 5. Coalson
(USAF, Aeronautical Systems Div., Wright-Patterson AFB, Ohiol.
American Institite of Aeronautics and Astronautics and Saciety of
Automaotive Engineers, Propufsion Conference, 3th, Las Vegas, Nev.,
Nov. 57, 1973, AlAA Paper 73-1315. 10 p. 6 refs. Members, $1,50;
nonmemdbers, $2.00.

Equations are derived which show the relationships between the
major components of certain configurations of turbine engines. Flow
and work equality relationships which depict various rematch effects
associated with changing engine operating mode form the basis for
these equations, The equations are shown to have great utility in
understanding the effects of bleed, power extraction, burner, tailpipe
and fan duct pressure drops, changes in component efficiency,
various Hight regimes, and resized nozzles, The dependence of these
effects on control mode is demonstrated. The limitation of the
application of the analysis procedures described herein for certain
engine configurations is described. {Author)

ATd-11311+= ¢ Tha effect of inlet temperature and pressure
distortion on turbojet performance. W. M. Braithwaite, E. J. Graber,
Jr., and C. M. Mehalic (NASA, Lewis Research Center, Claveland,
Ohiol. American Institute of Aeronautics and Astrongutics and
Society of Automotive Engineers, Propulsion Conference, 9th, Las
Vegas, Nev.,, Nov. 5.7, 1973, AIAA Pager 73-1316. 11 p. 12 refs.
Members, $1.50; nonmembers, $2.00.

The effects on stability of steady-state, 180 degree extent
circumferential distortians of inlet total temperature and pressure
were expenhmentally determined for a turbojet engine, Results for
both individuai and combined temperature and pressure distortions
are presented showing the losses incurced in stall pressure ratio and
are compared with results predicted using a simplified paralle!
compressar model. The loss due to combined distortions was
dependent upon the relative orientation between the low pressute
and high temperature regions. Reasonable agreement was achieved
between the predicted and observed loss in stall pressure ratic when
based on a constant corrected speed relationship, {Author}

AT4-11312 # The planar pressure pulse generator - A new
dynamic distertion generator. P. H, Kutschenreuter, Jr., T. P, Collins,
and W. F. Vier, Mt (General Electric Co., Cinginnati, Chiol.
American Institute of Aeronautics and Astronautics and Society of
Automotive Engineers, Proputsion Conterence, Sth, Las Vegas, Nev.,
Nov. 5-7 1973, AlAA Paper 73-1317. 7 p. 5 refs. Members, $1.50;
nanmembers, $2.00,

A pulse generator intended for use in qualitauve evaluation of
the response of compression systems to large sinusoidal pressure
fluctuations over a wide range of frequencies is described. It is a
mechanical device incorparating coaxial rotors and 3 stator with
matched holes, The frequency of the pulses generated is controiled
by the rotor spinning rate. The amplitude is controfied by varying
the axial rotor-to-stator spacing. No secondary flow is required, since
the denerator operates on compressor or engine air flow, Per-
formance test data are examined. V.P.

ATE11313 # Supsersonic mixing and combustion studies of
Gucied hydregen-air Flows at an inlet air Mach number of 2.5, 4, E,
Drewry, N, E. Scaggs (USAF, Fluid Dynamics Facilities Research
Laboratory, Wright-Patterson AFB, Ohio}, and M. E. Neer. American
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Engineers. Propuision Conference, 9th, Las Vegas, Nev., Ngy. 5. z
1973, AlAA Paper 73-1320. 12 p. 14 refs. Members, $1.50;
nonmerntbers, $2.00.

Experimental studies of the turbulent mixing and combustion of
confined, cosxial hydrogen-air flows have baen performed with
matched inlet static pressures over a total temperature range of 500
R 1o near 2000 R for both hydrogen and air. Flow diagnostic
measurements included impact pressure, static pressure, gas sampling,
and absorption spectroscopy. Results from nonreacting flow studies
indicated poor mixing between the $upersonic air stream and the
near-sonic hydrogen stream. Spectral studies of the combustor
Hlowtield, utilizing the ultraviolet spectra associated with the 2
sigma-2 pi electronic transition of the OH molecule, were made with
a {ow-resolution, vapid-scanning spectrometer, OH number densities,
and mean temperatures were obtained via a grephical inversion
technique using numerically determined spectral results.  [Author)

ATA11318 * ¢ Supersonic combustion of hydrogen injected
perpendicular w a ducted vitiased aistream. B, C, Rogers and J, M.
Eggers (NASA, Langley Research Center, Hampton, Ya.}. American
Institute of Aeronautics and Astronautics and Society of Automeotive
Engineers, Propuisien Conference, 3th, Las Vegaes, Nev., Nov, 57
1973, AIAA Paper 73-1322. 11 p. 14 refs. Members, $1.50;
nonmembers, $2.00.

The reaction of hydrogen injected into a supersonic vitiated
airstream from perpendicuiar injectors equally spaced over opposite
walls of a twodimensional duct is experimentally investigated.
Information is obtained in the form of pitot pressure and gas sample
surveys of the duct exit flow and static pressures afong the duct walls
for several injector arrangements differing in number, spacing, and
size of injectors and operating at two levels of equivalence ratia, The
amount of the injected hydrogen reacted is deduced from the static
pressure data using a one-dimensional theory and is correlated with
relative injection pressure and injector spacing-to-diameter ratio,
These results are used with a rmixing distribution correlation derived
from nonreacting hydrogen-air results to predict static pressure
distributions. {Author)

ATA-U1315 # The case for hydrogen fueied transport air-
craft. G. O. Brewer {Lockheed California Co., Burbank, Calif.).
American Institute of Aeronautics and Astronautics and Society of
Autamotive Engincers, Propuision Conference, 9th, Las Vegas, Nev.,
Nov, 5-7, 1973, AIAA Paper 73-1323. 13 p. 14 refs, Mernbers, $1.60;
nonmembers, $2.00.

Arguments In favor of the substitution of liquid hydrogen for oil
to power commercial aircraft are presented, Shortage of peiroleum in
the United States and the need for import will lead to unacceptable
dependence on foreign nations, will cost the U.S. heavily in terms of
deficit balance of payments, and can become a continuous threat of
interruption of oll supply that will endanger our independence in the
fields of commerce, world trade, diplomacy, and even our national
security. In addition, hydrogen offers potential advantages when
used in aircraft. Examples of subsonic and supersonic commercial
aircraft are examined to determine the advantages in performance,
poliirtion, noise, and cost. Some problems associated with the use of
liguid hydrogen as a fuel are discussed. V.P.

ATA- 11316 # An experimental investigation of technigues
tor reducing objectionable exhaust emissions, 5. A_ Mosier and R. M.
Pierce {United Aircraft Corp., Pratt and Whitney Aircraft Div., West
Palm Beach, Fla.). American Instituie of Aeronautics and Astro-
nautics and Society of Automotive Engineers, Propulsion Con-
ference, Qth, Las Vegas, Nev., Nov, 5.7, 1973, AIAA Paper 73-1324.
14 p. Members, $1.50; nopmembers, $7.00. Contract No.
F33615-71-C-1870. AF Project 3066.

A comprehensive experimental investigation was conducted to
identify and assess combustor design techniques for increasing
combustion efficiency during part-power operation. Reduced con-



centrations of the products of incomplete combustion, wnburned
hydrocarbons and carbon monoxide, ware a direct consequence.
Three promising means for achieving these improvements were
evalusted: air staging, fuel staping, and fueli-air premixing. With each
technique the environment within the combustar was closely
controlled in an attempt to effect & mare complete reaction between
fuel and air. The lowest concentrations of both unburned hydro-
carbons and carbon monoxide were obtained with the premixing
concept. {Author)

A74-11318 ¥ Cost - The emerging serospace technology. D.
K. Jorden and M. A. Siegel {(United Aircraft Corp., Pratt and Whitney
Aircraft Div., West Palm Beach, Fla.). American Ipstitute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Propulsion Conference, 9th, Las Vegas, Nev., Nov. 5.7, 1973, AlAA
Paper 73-1327. 5 p. Members, $1.60; nonmembers, $2.00.

A cost management system is designed to give product cost 2
prigrity level equal to. that of performance, weight and durability.
The system provides cost visibility in the conceptual design phase,
cost avoidance in the design phase, and cost reduction in the
development and production phases. Essential in this system isa
central cost management department staffed with enginearing,
procurement and manufacturing specialists backed by the manage-
ment. vz

A7411329 HS.146. Flight International, vol. 104, Oct.
18, 1973, p. 628-633.

The -HS.146 71-seat feederliner is powered by four Avco
Lycoming 502 turbofans located under the high wing. The aircraft
has a sea-level takeoff performance as goad as that of the HS.748,
and at high altitude and high temperature it is better. On the ground
it needs no ground-power unit if either the optional APU or starter
battery pack is fitted. Extensive use of metal-to-metal bonding
reduces the number of rivet holes to give improved fatigue resistance,
and well proven corrosion protection techniques are used. The flying
controls and the various systems are briefly described. F.R.L.

A7411339 # Prevention of transition over a backward step
by suction. M. Hahn and W. Plenninger {Boeing Commercial Airplane
Co., Seattle, Wash.). Jouwrnal of Aircrart, vol. 10, Uet. 1973, p.
6518-622. Research supported by the Beeing independent Research
and Development Funds,

A study was made on prevention of transition of the Hlow
downstream of a backward facing step by means of suction,
Distributed suction was appfoached through closely spaced slots in
the region downstreamn of the step. The optimum location and rate
of suction to maintain laminar flow downstream of the step were
determined. The effects of step height Reynolds number on
transition of the boundary layer with and without suction were
investigated. Suction in the région slightly upstream of reattachment
shortened the reattachment length by about 20% and was very
gHective in preventing transition. The minimum suction rate required
for laminarization of the tlow downstream of the step was equivalent
to 15-20% removal of the boundary-tayer displacement thickness
upstream of the step. The transition Reynolds number based on step
height was increased from 1100 without suction to 2200 with
suction. {Authort

A74-11340 # Buckling of orthotropic, curved, sandwich
panels in shear and axial compression. 0. B. Davenport {USAF,
Aeronautical Systems Div., Wright-Patterson AFB, Ohio) and C. W.
Bert (Okfahoma, University, Morman, Okla.}. Jourmal of Aircraft,
vol. 10, Oct. 1973, p- 632-634. 8 refs. .

Analysis of the buckling behavior of clamped-edge panels under
pure edge shear and of both simply supported and clamped panels
subjected to combiried shear and axial compression. Buckling loads
are discussed for (1) a flat sandwich panel with isotropic, stainless
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steel facings and core, (2} a thin, homogeneous, isotropic aluminum
panel, (3} a flat, thin, laminated, orthotropic horon-epoxy panel.
‘ T.

A74-11342 } Prediction of airfoil shock location n iran-
sonic flow. V. E. Studwell (USAF, Washington, D.C.) and J-M. Wu
{Tennessee, University, Tullahoma, Tenn.}. Journal of Aircraft, vol.
10, Oct. 1973, p. 636-638. © refs. USAF-supported research, AF
Project 2567,

Description of an engineering method for predicting shock-wave
location on an airfoil moving at transonic speeds. Wind-tunnel
experiments were used t0 establish correlations of pressure ratios
with the onset Mach number and the focal Mach number at
separation. The correlation curves an be used 1o determine the
position of the shock wave on the airfoil. TM.

A74-11343 # Longitudinal response of an aircraft due to a
trailing vortex pair. A. Ramirez, Jr., B. M. Rao, and A. E. Cronk
{Texas A & M University, College Station, Tex.). Journal of Aircraft,
vot. 10, Oct. 1973, p. 638, 639,

Description of an approximate method for predicting the
rasponse of a small aircraft in longitudinal mation when it is flying
through the trailing vortex system of a large aircraft. Analysis of the
longitudinal stability of motion of the small aircraft is analogous to
the study of an arbitrary system subjected t0 a forced oscillation.
The forced ascilfation term is analogous to the input moments and
forces due to the trailing vortex system. When the latter are zero, the
problem reduces to one af describing the motion of an aircraft due
to small disturbances. A numerical example illustrates the time
histories of flight variables such as the changes in flight speed, angle
of attack, and pitching angle. TM

A74-11348 Tupolev 144 and Concorde - The official
performances are compared for the first time {Tupolev 144 et
Concorde - Les performances officielies sont comparies pour la
premidre fois). J. Morisset. Air et Casmos, vol. 11, Sept, 8, 1973, p.
23, 23,48, In French. )

It appears that at supersonic speeds the Tu-144 i a little bit
faster than the Concorde. However, the actual difference is less than
it seems, The Tu-144 can withstand 20 C more than the Concorde,
thanks to a much more intensive use of titanium afloys, in particular
at the leading edge, where kinetic heating is most important. Besides,
the Tu-144 will cruise at a height about 1000 m higher than the
Concorde, but computation of the range under actual canditions
remains inexact. The climb and descent profiles of the two aircraft
are quite different. 1t is concluded that western aerodynamicists have
succeeded in designing and perfecting a wing which is remarkable in '
all flight regions. F.R.L.

AT4-1138T7 # The influence of operational experianca on
aircraft escape system development. R. H. Shannon {USAF, Inspec-
tion and Safety Center, Norton AFB, Calif.). American Institute of
Acronautics and Astronautics, Crew Equipment Systems Conference,
Las Vegas, Nev.,, Nov. 7-9, 1973, Paper 73-1340. 5 p. Members,
$1.50; nonmembers, $2.00.

Review of the progress of aircraft escape systern technology,
with the emphasis on the most recent ejection system designs and
their timely improvement. H is held that increased attention to life
suppori requirements in modern weapon designs should eliminate the
need in interim system upcate programs and prevent injuries and
mortality caused by escape system deficiency. V.2

AT4-11414 Hologram study of gas flow in a ballistic wind
tunnel. A. F. Belozerov, A. N. Berezkin, A. 1. Razumovskaia, and N.
M. Spornik {Akademiia Nauk S8SR, Fiziko-Tekhnicheskii institut,
Leningrad, USSR). (Zhurnal Tekhnicheskoi Fiziki, vol. 43, Apr.
1973, p. 777-781.) Soviet Physics - Technical Physics, vol. 18, Oct.
1973, p. 488-490. 6 refs. Translation.
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AT4-114248 # ieasured jet noize compared to Califernia
roica codss and health criteria. S. R. Lane {California, Unijversity,
Los Angeles, Cafif.). Acoustical Society of America, Meeting, 85th,
Boston, Mass., Apr. 10-13, 1973, Paper. 43 p. 13 refs.

Description of a jet noise measurement program carried out to
determine if jet aircraft landing at Los Angeles International Airport
wialate newly enacted California airport noise standards. The highest
noise fevels detected on one flight path were generated by three- and
four-engine turbojet and turbofan aircraft. These aircraft consistently
produced neise levels in the 105 to 115 dB(A) range at the 5000 to
8000 fest ground positions below the flight paths. Measurements on
another flight path are found to indicate that the noise levels to the
side of the flight paths were several decibels less than vafues that
would be obtained by simply subtracting the divergence loss factor
from the direct overflight noise levels. {t is concluded that these
results indicate 8 potential weakness in the airport noise monitoring
system, in that the fixed-pasition micraphone systems stationed
beneath the ‘theoretical’ landing paths will not indicate the
maximum jet noise levels in the community when the aircraft flight
paths are displaced 100 to 200 feet to the side. A.B.K.

AT4-71826 Finite slement solution of the incompressible
flow over gn airfoil in a nonuniform stream. J. V', D, Vooren and T,
E. labrujere {Nationaa! Luchtvaartlaboratorium, Amsterdamn,
Metherlands). University of Southampiton, International Conference
on Numerical Methods in Fluid Dynamics, Southampton, England,
Sept 26-28, 1973, Paper. 16 p.

Attention is given to the nonlinear problem of rotational flow
argund a two-dimensional airfoil, a problem which has become
important bocause of the appiication of madern propulsion systems,
and the development of wings maintaining high lift at low forward
spzed. A drawback of the method described by Chow et al. (1970),
which is based on finite differences, is the difficulty of treating
boundaries that do not fit into the prescribed finite difference
network. This difficulty does not occur when the finite element
method is used, A further advantage of this method is that
refinement of the network does not lead to numerical or computa-
tional difficulties. A finite efement method for the determination of
the pressure distribution on an airfoil in an incompressible inviscid
nonuniform channe! flow is described. F.R.L

AT4-11428 Dynamic relaxation solution of three dimen-
sional subsonic compressible oscillatory flow. K. R. Rushton
(Birmingham, University, Birmingham, England}. University of
Southampton, International Conference on Numerical Methods in
Fluid Dynamics, Southampton, England, Sept. 26-28, 1973, Paper.
24 p. b refs.

When the equations of subsonic compressible oscillatory flow
are written in terms of the real and imaginary parts of velocity
potential, two ‘Laplace type’ differential equations in three space
dimensions are obtained interconnected by involved boundary
conditions. Solutions are obtained using the dynamic relaxation
methad which is an iterative finite difference technique, The
advantages of using the dynamic relaxation method for this type of
problem are discussed. {Author)

AT4-11430 # Boundary value problems of two-dimensional
isentropic gas flow. F. U. Minhas. University of Southampton,
International Conference on Numerical Methods in Fluid Dynarmics,
Southampton, England, Sept. 26-28, 1973, Paper. 16 p.

This paper is concerned with a semi-empirical method for
solving isentropic flow problems involving complicated boundaries.
The basie principle of the method is to deduce an isentropic gas flow
by the application of a two-dimensional hydraulic anafogy. The
mathod is applied to obtain the flow in a two-dimensional internal
compression diffuser during the early phase of the starting flow.

(Author)
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AT4.11834 4 Modeling of gas turbine combusters, L. A,
Kennedy (New York, State University, Buffalo, N.Y.) and C, Scaceia
{Union Carbide Corp., New York, N.Y.). University of Southampton,
International Conference on Numerical Methods in Fluid Dynemics,
Southampton, England, Sept. 26-28, 1973, Paper. 23 p. 17 refs,

This investigation presents the results of numerically modeling
the combustion processes within a continuous flow combustor, The
model consists of a rectangular chamber having a rear facing step,
The fuel and oxidant are injected from two separate inlets and the
swirl produced by the inlet vanes in the actual physical situation is
included. Dilution air is injected from the side wall. Finite rate
chemistry was coupled with this two dimensional flow. The
governing eliiptical equations are solved numerically in the nonlinear
convective terms to insure stability for all the Reynolds numbers
considered, A relaxation technique was emploved to integrate the
numerically stiff rate equations. The burning of methane was
examined using this model combustor with particular attention
focused on the formation of nitric oxide and carbon monoxide.
Velocity, temperature and concentration profiles were gbtained
within the combustor. The effect of a multidimensional flow figld is
examined and the computed results are compared with axial
maasurements in 3 laboratory combustor, {Author)

AT4-91339 ¢ Suitability of the finite elemeant method for
enadysis of unsieady flow around oscillating airfoils. T. Bratanow and
A. Ecer (Wisconsin, University, Milwaukee, Wis.). University of
Sauthampton, International Conference on Numerical Methods in
Fluid Dynamics, Southampton, England, Sept. 26-28, 1973, Paper.
35 p. 9 refs,

The suitability and advantages of the finite element method for
analysis of unsteady incompressible viscous flow around pitching and
plunging obstacles are presented. Several examples involving the
application of Poisson's equation and Helmholtz"z vorticity equation
are analyzed. Physical and numerical aspects of the unsteady flow
problerns are discussed. The presented graphical data demonstrates
the suitability of the developed method for visualization of the flow
in terms of strearlines and vorticity and pressure distributions.

{Authar)

AT4-11441 # The whiii instability of a rigid rotor in a
flexibly supported gas lubricated journal bsaring. D. A. Boffev
{Edinburgh, University, Edinburgh, Scotland). World Conference in
Industrial Tribology, Tst, Indian Institute of Technology, New Delfi,
India, Dec. 17-18, 1972, Paper. 15 p. 28 vefs., $1.00. Research
supported by the Science Research Council.

Theoretical and experimental investigation of the effects of
introducing a flexible damped support as a means of inhibiting
self-axcited whirl of a rigid rotor in a gas-fubricated bearing. The
equations of motion for translaticnal whir) are formulated for a
rotor/bearing system in which the gas fi'm is represented by dynamic
stiffness and damping coefficients and the bearing is supported on
isoetastic tings. The frequency-dependent gas film coefficients are
evaluated numerically, using Lund's ‘linearized pH’ solution to the
time-dependent Reynold's equation. Results are presented for an
externally pressurized fournal bearing, in which the supply pressure,
bearing mags, and support parameters are varied. |t is shown that,
with a sufficiently high support damping/stiffness ratio, a gas bearing
systern can be achieved which is stable at all speeds, Experimental
results of some tests conducted on a bearing supported in rubber
O-rings are presented which demonstrate that substantial increases in
threshold speed can be obtained with a flexible damped suppori.

AB.K.

A7411285% # Instability of rotors in MIHD journal baarings.
P. A. Kulkarni {Walchand College of Engingering, Sangli, india) and
8. V. A. Rao (Indian Institute of Technology, Madras, India}. World
Canference in Industrial Tribology, Tst, Indian Institute of Tech-
nolagy, New Delhi, India, Dec. {1-18, 1972, Paper. 6 p. 10 refs.
$1.00.



In this paper. the instability of a rigid rotor supported on MHD
journal bearings is theovetically discussed, Axial magnetic field and
radial electric field are assumed. All induced effects are neglected and
the generalised Reynolds's equation for the dynamicalty loaded
bearing is formulated. The equation for an infinitely long model is
solved and the radial and tangential load components are obtained.
Using these, the spring and damping constants of the lubricant film
{in all eight co-efficients} ave derived. For the stabitity analysis, the
equations of motion of the journal centre assuming smatl oscillation
are set up and thence characteristic equation ig obtained. The
threshold of instability is evaluated using Routh’s criteria. The
influence of electromagnetic parameters on the stability is discussed.

{Author}

A74-11461 # Simplified physical modei of spray com-
bustion in a gas turbine engine, A. M. Mellor (Purdue University,
Lafayette, Ind.}. Combustion Institute, Technical Meeting. McGill
University, Montreal, Canada, Oct 11, 12, 1973, Paper. 29 p. 32
refs. U.S. Environmental Protection Agency Contract No. R-801284.

Heterogeneous processes have been identified as impartant in
determining levels of exhaust emissions from liquid-fugled gas
turbine engines. From correlations of NO and CO emissions indices
with differential fue! injection pressure, a simplified physical mode!
of the spray combustion process in a turbine combustor has been
developed. This maodel nat only is consistent with previous experi-
mental data obtained in this {aboratory, but also assists in under-
standing the successes and failures of analytical combustor models
available in the open literature, {Author)

A74-11459 Sodium sulphate induced rapid oxidation of a
chromium-titanium-silicon coating on niobium alloy B-66. E. P.
Whelan and- J. M. Trenouth {National _Aeronal.itical_ Establishment,
Ottawa, Canada), Journal of the Less-Common Metals, vol. 33, Oct.
1973, p. 153-170. 30 refs.

The influence of Na2S04 on the oxidation resistance of Cr-Ti-Si
coatings on niobium alloy B-66 has been studied. Specimens
contaminated by Na2504 were oxidised at 1100, 1200, and 1300 C
in air. Initial mass gains of contaminated specimens were con-
siderably greater than those of uncontaminated specimens, The
reaction initiating the accelerated oxidation appears to invoive the
accelerated dissociation of NaZS04 by the oxides Si02, Ti02 and
Cr203, tormed on the surface of the coating during oxidation.
Subsequent to this dissociation a new, soft, oxide scale is formed
that provides less oxidation protection to the underlying silicide zone
than the .original oxide scale, leading to the rapid oxidation of the
coating, and to penetration of the sub-scale coating by interstitials.
Some similarities between this work and stuclies of the hot corrosion
of nickel and nickel-base superalloys are discussed. (Author)

AT74-11499 Technology forecasting - Aircraft hazard de-
tection. C. L. Detaney {USAF, Aero Prapulsion Laboratory, Wright-
Patterson AFR, Ohic). Technological Forecasting and Social Change,
vol. 5, no. 3, 1973, p. 249-262,

This article describes the use of the scoring model technique to
forecast aircraft hazard detection technology. The various factors
relating to hazard detection were determined. These factors were
combined into a single parameter which describes the relation of
these factors to the technology being forecasted. The method of
determining the value of each factor for the various detection
systems utilized in the forecast ara discussed. These include factors
which wete normalized, others which require judgmental evaluation,
and one which was computed. The resutts of the forecast are
presented, showing that the parameter derived adequately describes
the hazard detection systerns on which it was based. {Author}

AT4-11500 ‘WMeasuring the radiation of a vertical gas jet A,
G. Laktionov and A. |, Lur'e. (thr‘ko-Mekhanicheskaia Pramyshien-
nost’, vo!, 40, Mar. 1973.) Soviet Journal of Optical Technology, vol.
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40, Mar. 1973, p. 148, 149, Translatian.

The profile of a vertical gas jet penerated by ten turbojet engines
tocated on the ground about 10 m apart is determined in the ground
fayer {i.e., up ta 100-m altitude} from measurements of the thermal
radiation of the jet. The photoelectric device used for these
measurements is described. The expansion coefficient of the jet over
the altitude range from 10 to 75 m has been found to be 0.06.

. M.V.E.

A74-11513 Gas-phase nitrogen and methane chemistry in
the atmosphare. P. J. Crutzen (Stockhalm, University, Stockholm,
Sweden). In: Physics and chemistry of upper atmospheres; Proceed-
ings of the Symposium, Orléans, France, July 31-August 11, 1972,

Dordrecht, D. Reidel Publishing Co., 1973, p.
110-124. 66 refs.

Questions regarding the production and destruction of ozone are
discussed together with sources and sinks far nitric oxide and
nitrogen dioxide, odd hydrogen reactions, the oxidation of methane,
and the SST problem. Calculated distributions of some of the trace
gases in the stratosphere are presented in two tables. 1t is pointed out
that many problems of both chemical and meteorological nature
must be resolved before any reliable predictions can be made of
ozone reductions due to the effects of large scale S5T operation.

G.R.

A74.11852 # Blind fanding (Aterizarea fara vizibiticate). 1.
Aron. Transparturi Auto, Navale si Aerigne, vol. 3 (200, July 1973,
p. 371-376. In Rumanian.

Review of the principles underlying the realizavon of automatic
landing systems and of the performances of which these systems
must be capable in order to satisfy the requirements of modern air
transport. After citing the components which are generally present in
such a landing system, the ILS system for determining the location
of an aircraft relative to the landing strip is described. This system
includes, in principle, a radio course beacon and a radio slope
beacon. It is shown that the motion of the center of mass of an
aireraft during automatic landing can be decompesed into a motion
with respect to a curve exemplified by the radio slope beam and a
motion with respact to the plane described by the radio course beam.

AB.X.

A74-11654 Effect of exhaust deflactors on the design of
lift plus lift/cruise V/STOL aircraft. D. Migdal [Grumman Aerospace
Corp., Bethpage, N.Y.), Society of Automotive Engineers, National
Aerospace Engineering and Manufacturing Meeting, Los Angelss,
Calif,, Oct 16-18, 1973, Paper 730959. 9 p. Members, $1.25;
nonmembers, $2.00. Navy-sponsored research.

Design and experimental studies are reviewed which demon-
strate the effect of vectored nozzle type, shape, location and
orientation on V/STOL aircraft design and performanes. Single and
twin engine aircraft ditferences are discussed. Complete aircraft
sizing and mission results are displayed for twin engine aiveraft.

{Author}

AT74-11550 Electronic display mechanization for monitor-
ing aircraft parameters. 8. A. Wallace and P. t. Narveson {Sperry
Rand Corp., Sperry Flight Systems Div., Phoenix, Ariz.). Society of
Automotive Engineers, National Aerospace Engineering and Manu-
facturing Meeting, Los Angeles, Calif., Oct, 16-18, 1973, Paper
730956, 7 p. 6 refs, Members, $1.26; nonmembers, $2.00.

A concept for using cathode ray tube and digital techniques 1o
display aircraft system parameters in the cockpit of a jet transport is
presented in this paper. These parameters relate 10 engine thrust
management and displays that are conventionally associated with the
flight engineer's station. The sensor and signal processing require-
ments are integrated with those for recording of flight data in
accordance with federal aviation regulations and also for main-
tenance considerations. {Author)



AT4-11556

A74-115956 Introduction to advanced systems monitor. J.
Danohue (Boeing Commercial Airplane Co., Renton, Wash.). Society
of Autornotive Engineers, National Aerospace Engineering and
Manufacturing Meeting, Los Angeles, Calif., Oct. 16-18, 1973, Paper
730953. 6 p. Members, $1.25; nonmembers, $2.00.

There &5 a trend in future commercial aircraftt toward more
imegration of systems, functions, and displays. Many benefits can be
realized through proper integration, the most significant being
improved operating efficiency. The Advanced Systems Monitor
(ASM]) is a display integration device using digital data acquisition
and processing technigques together with a cathode ray tube or other
advanced integrated displays. The ASM provides operating data to
the flight crew and maintenance data to the ground crew. While these
two functions appear different, the difference is quite often in form
rather than substance. The system parametric data used for perfor-
mance ndication to the flight crew often have the intetligence to
identify malfunctioning units to the ground crew. This intetligence
can be extracted through use of the computer. Incorporation of a
computer in the ASM design provides processed data to the crews, as
well a8 raw data. This processed data can take the farm of specific
instructions for carrective action when system malfunctions ocour.

[Author}

A74-11557 ¢ Evaluation of V/STOL research aircraft design.
W. H. Deckert and €., A. Holzhauser (NASA, Ames Research Center,
Advanced VTOL Projects Office, Motfett Field, Calif.). Society of
Automotive Engineers, National Aerospace Engineering and Manu-
facturing Meeting, Los Angeles, Calif., Oct. 16-18, 1973, Paper
730947. 8 p. B refs. Members, $1.25; nonmembers, $2.00.

The evaluation and evolution of direct jet lift V/STOL transpart
aircraft designs are discussed. The V/STOL transport design selected
as an example is 2 lift-fan design that was evaluated as a candidate
configuration for a possible future V/STOL research transport. The
paper includes discussion of potential advanced V/STOL landing
approach profiles as key design requirements for V/STOL aireraft,
description and experimental resuits of an integrated propulsion/
contral system designed to achieve desired advanced V/STOL
near-terminal operating capabilities, and results fram evaluating
V/ISTOL designs on piloted moving-base simulatars. This paper
discusses use of the piloted moving-base simulator as a design tool for
evolving satisfactory V/STOL stabilization and propulsion/control
systems. Included are problems and solutions identified during
simulation of simultaneous decelerating/descent steep curved landing
approaches under instrument flight conditions. Simulation results are
also compared to fiight results obrained with the DO-31 V/STOL
research transport. {Author)

AT74-71558 Evaluation of advanced air vehicte designs in
the USAF., W. M. O’'Connor {USAF, Asronatitical Systems Div,,
Wright-Patterson AFB, Ohio). Society of Automotive Engineers,
Mational Aerospace Engineering and Manufacturing Meeting, Los
Angeles, Calif., Oct. 16-18, 1973, Paper 730945. 12 p. B refs.
Members, $1.25; nonmembers, $2.00.

Design studies performed by the U.S. Air Force examine the
implications of various capabilities. These internal studies highlight
guestionable areas, define critical elements, provide sensitivity
information, and form the basis for understanding subsequent work.
The Interactive Computer Aided Design (ICAD) system has besn
designed to comhbine the best capabilities of the computer and man,
1t develops data needed to permit a ratianal choice between alternate
sets of requirements, and develops the internal expertise necessary to
evaluate the design proposed to meet these requirements.  {Author)

A74-11564 An integrated approach to structural weight
sstimation. L. Ascani and G. Havase {Rockwell International Corp.,
Et Segundo, Calit.). Society of Automotive Engineers, National
Aerospace Engineering and Manufacturing Meeting, Los Angsfes,
Calif., Oct. 16-18, 1973, Paper 730935. 12 p. Members, $1,25:;
noomembers, $2.00. Research supported by the Rockwell Interna-
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tional Corp,

A completely self-contained eohtinuously running systam,
entitled Structural Weight Estimation Program (SWEEP), is described
which will evaluate and optimize airframes of advanced aircraft with
exceptional speed and accuracy by integrating atl necessary disciplin-
ary fuactions through data management modules that control the
logic of the more than 200 subroutines, Structural weight of aircraft
is determined by analytically evaluating the effects of loads, fatigue,
stress, flutter, temperature, mass properties, manufacturing con-
straints, and materials in one computer run, The output of the
pragram is a weight statement pf the camplete air vehicle, vehicle
mass praperties, and a description of primary structural Mmembers.

V.P.

A74-11565 Advanced flutter design techniques. J. B.
Bartley and M. J. Turner (Boeing Commercial Airplane Co., Renton,
Wash.}. Society of Automotive Enginears, MNational Aerospace
Engingering and Manufscturing Meeting, {os Angeles, Cafif., Oct.
16-18, 1873, Paper 730935. 12 p. Members, $1.25; nonmembers,
$2.00.

The general characteristics of flutter probiems affecting the
structural design of both subsonic and supersonic transpart aircraft
are discussed in relation to configuration constraints resulting from
mission performance and environmental impact requirements, Com-
bined analytical and experimental approaches employved in the
assessment and solution of these problems are outlined. (nefuded are
discussions af the extensive application of automated procedures in
the use of high-speed digital computers for Flutter analysis and the
dependence on highly sophisticated wind tunnel Flutter madel
construction techniques to provide reliabie experimental cdata,
INustrations of the application of design techniques ta supersenic
and subsonic aircraft are presented. {Author)

A74-11566 Computer-aided design and drafting /CADD/ -
An advanced designer's tool. R, D Ward and E. G. Koelier
fMcDonnell Aircraft Co., St. Louis, Mo.). Society of Automotive
Engineers, National Aerospace Engineering and Manufacturing Meet-
ing, Los Angeles, Calif., Oct. 16-18, 1973, Paper 730934. 23 p.
Wembers, $1.25; nonmembers, $2.00.

Computer graphics has become the bridge between the com-
puter and the designer. McoDonnell Douglas’ CADD system was
originaily developed for parts layout and selutions to geometry
problems, and this restriction was maintained until recently so
development could be controlled. Now, with the maturing of the
system, several disciplines are converting the computer graphics
design package to their special applications. Recent advances in
computer graphics software have been adapted to advanced design.
The integration of these disciplines has required a number of changes
in design technigues in order 1o evoive and evaluate a conceptual
configuration. However, the time savings alone will atlow advanced
design teams to define and analyze more configurations earlier in the
design cycle, resulting in much greater design visibility and with
greater accuracy. {Author)

AT4-11567 Use of simulators in the design and develop-
mant of flight control systems. J. T. Gallagher and W. Melson
(Northrop Corp., Beverly Hitls, Calif.}. Society of Automotive
Enginesrs, National Asrospsce Engineering and fdanufacturing Meet-
ing, Los Angeles, Calif., Oct. 16-18, 1973, Paper 730933. 9 p. 8 refs.
Members, $1,25; nonmembers, $2.00).

Recent advances in the design and development of motion
simulators, visual display systems, artificial force pregucers, and
computer capability have enhanced the effectivenass of ground-based
simulators in the design process. At Northrop, a systematic imprave-
ment in simulator subsystems has resulted in the existence of the
Morthrop large amplitude three-axis flight simulator which has 6
degreas of freedom, The simulator is a significant tool in the design
of flight control systems, particularly in today's environment where



the asrospace industry iz attempting to extend the performance
envelopes of its products through the use of nonconventional
configurations and radical flight control system concepts,  {Author)

A74-11576 Further development of the JT15D turbofan.
R. H. Anschutz {United Aircraft Corp., Pratt and Whitney Aircraft
Div., East Hartford, Conn.) and D. L. Cook {United Aircraft of
Canada, Ltd., Longueuil, Quebec, Canads). Society of Automotive
Engineers, National Aerospace Engineering and Manufacturing Meet-
ing, Los Angeles, Calif, Oct. 16-18, 1973, Paper 730918. 13 p.
Members, $1.25; nonmembers, $2.00.

When the JT15D enging was first considered for potential
high-altitude, tow flight speed, long-endurance RPV applications by
the U.S. Air Force, the questions were: {1} will the engine run at
these altitudes, {2} can it deliver the required thrust, (3) can it defiver
the required power extraction, (4] what is the specific fuel
consumption, (5) what il system modifications are needed, {6) what
is the aptimum control system, and (7) are-there other unknowns. A
JT150-4 turbofan engine, with only minor modifications which were
easily incorporated into engines coming off the production line,
proved more than adequate to achieve predicted endurance goals and
measured performance, {Author)

A74-11577 The Garrett-AiResearch variable-cycle TFE731
turbofan engine. W. R. Davenport and G. J, Dixon (AiRasearch
Manufacturing Company of Arizona, Phoenix, Ariz.). Society of
Automative Engineers, National Aerospace Engineering and Manu-
facturing Meeting, Los: Angeles, Calif., Oct. 16-18, 1973, Paper
730918. 10 p. Members, $1.25; nonmembers, $2.00. USAF-
supported research.

In arder to demonstate the notential benefits of variable-turhine
geometry in a turbofan engine, the U.S. Air Force Aero Propulsion
Laboratory funded Garrett-AiResearch to build and test a variable-
cycle turbafan engine. The engine selected for the demonstration is
the TFE731-2 two-spoof, geared-turbofan engine modified to accept
-variable geometry in the LP turbine, LP compressor, and exhaust
nozzies, Throughout approximately 72 hr of engine testing at sea
level, static conditions, the variable-cycle engine has demonstrated
that these variablegeometry components provide an effective means
of rematching the enging components tc obtain improved per-
formance .characteristics, For example, the concept of maintaining
constant inlet total.airflow and low-pressure-compressor surge margin
while modulating engine thrust was demonstrated during this testing.
This concept, in turn, relates directly to the potential of improving
installed engine performance over that of a fixed engine by reducing
inlet spillage and aft-end axternal drag. {Author)}

A74-11578 Upper Surface Blowing technology as applied
to the YC-14 airplane. J. K. Wimpress (Boeing Co., Seattle, Wash.),
Society of Automotive Engineers, National Aeraspace Engincering
and Manufacturing Meeting, Los Angeles, Calif., Oct 16-18, 1973,
Paper 730916. 8 p. Members, $1.25; nonmembers, $2.00.

The exhaust from ‘a_shigh bypass ratio turbofan engine, passing
over the upper surface of a wing and trailing edge flap system, can be
deflected by the Coanda effect to create both deflected thrust and
super circulation. This technique, known as Upper Surface Biowing,
has been applied to the ‘Air Force/Boeing YC-14 Advanced Medium
STOL Transport airplane. ‘Laboratory and wind tunnel tests have
shown very efficient turning of the jet flow, farge vaiues of super
circudation, and excellent boundary layer control of the external
flow on the upper surface of the wing, This combination creates a
powered lift systemn having unusual efficiency and versatility.

{Author]

AT4-11579 External blowing flap technology on the
USAF/McDonnell Douglas ¥C-15 fAMST/ program. E. R. Heald
{McDonnell Douglas Corp., Long Beach, Calif.). Society of Auto-
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maotive Engineers, National Aerospace Engineering and Manufac-
turing Meeting, Los Angeles, Calif,, Oct. 16-18, 1973, Paper 730915.
9 p. Members, $1.25; nonmembers, $2,00.

AT4-11580 Air Force STOL tactical aircraft investigation -
Evaluation of externally blown flaps. M. H. Roe (Rockwell Interna-
tional Corp., Aircraft Div., Los Angeles, Calif.), Society of Auto-
maotive Engineers, National Aerospace Engineering and Manufac-
turing Meeting, Los Angeles, Calif., Oct 16-18, 1973, Paper 730914,
16 p. 6 rets. Members, $1.25; nonmembers, $2.00.

A74-11581 STOL tactical aircraft investigation. J. Hebert
{General Dynamics Corp., Convair Aerospace Div., San Diego, Calif.),
Society of Automotive Engineers, National Aerospace Engineering
and Manufacturing Meeting, Los Angeles, Calif, Oct. 16-18, 1973,
Paper 730213. 16 p. 10 refs, Members, $1.25; nonmembers, $2.00.
Contract No. F33615-71-C-1754.

Preliminary vehicle-sizing activities and subsequent design up-
date based on related studies, wind tunne! tests, and flight
simulations conducted during a STOL Tactical Aircraft Investigation
are summarized. The designs developed during Part 1 of the study
were based on state-of-the-art technology and powered by scaled
derivative engines using existing cores. The three preliminary designs
for the lift/propulsion concepts were then updated during Part 2 to
comgplete the study. Resulting point designs are based on data from
1100 h of wind tunnel tests, aerodynamic and stability-and-cantrol
methodology development, and stability and flight control tech-
nology studies. Technology developed by Convair Aerospace during
the STOL Tactical Aircraft Investigation shows that a light and
efficient advanced medium STOL transport can be designed and
produced. {Authot)

A74-11582 Lycomings LTS 107 - Low cost turbine power
in the 800 hp class. A. Myers and E. Pease {Avco Corp., Avco
Lycoming Div., Stratford, Conn.). Soclety of Automative Engineers,
National Aerospace Engingering and Manufacturing Meeting, Los
Angeles, Calif., Oct 16-18, 1873, Paper 730911, 12 p. Members,
$1.25; nonmembers, $2.00. .-

The LTS 101 has been designed to meet the requirements of low
cost, high performance, and simplicity in & powerplant suitable for a
variety of applications in the 600 shp class. This paper discusses the
parametric cycle studies that led to integration of the LTS 101
aeradynamic components to achieve these goals, and presents results
of fult engine prototype tests. Design features that cantribute 1o the
low cost of ownership are described. (Author)

A74-11583 Low cost supersonic expendabls turhine en-
gines. T. E. Elsasser {U.5. Naval Air Propulsion Test Center, Trenton,
N.J.). Society of Automotive Engineers, Mational Aerospace En-
gineering and Manufacturing Meeting, Los Angeles, Calif., Oct.
1618, 1973, Paper 730910. 8 p. Members, $1.25; nonmembers,
$2.00.

The Navy is currently in the secornd phase of a program ta
develop a supersonic turbojet engine for tactical missile applications.
The engines have been designed for a single mission only and for
lowest possible cost. Three companies (AiResearch, Curtiss-Wright,
and Pratt & Whitney Aircraft) are under contract to fabricate and
test the critical compaonents of their respective engine designs. Each
engine is described with emphasis on its low cost design features and
fabrication techniques. The overall propram status and available
results of the current critical component phase are presented. Design
requirements and problems unique to expendable turbine engine
development are also discussed. {Author}

A74-11584 A simplified approach for estimating manufac-
turing cost at the part level, D. E. Blanchfield, D, E. Lewis (United
Aircraft Corp., Pratt and Whitney Aircraft Div,, East Hartford,
Conn.}, and M, G. Woodbury. Society of Automotive Engineers,



AT74-11585

AMstional Aerospace Engineering and Manufacturing Meeting, Los
Angales, Calif, Oct 16-18, 1973, Paper 730308. 10 p. Niembars,
$1.25; nonmembers, $2.00.

AF4-11585 Advantzges of aircraft system maturity. W, W,
Way (McDonnell Douglas Corp., Long Beach, Calif.). Society of
Autamotive Engingers, National Aarospace Engineering and Ranu-
fecturing Meeting, Los Angeles, Calif., Oct 16-18, 1873, Paper
730807. 7 p. Membars, $1.25; nonmembers, $2.00.

The maturing air transportation industry is finding profitability
to be increasingly elusive. The cost of maintaining the aircraft of this
industry has a substantial impact on profitability. 1t is incumbent on
aircraft and system designers to minimize the cost of maintaining
those aircraft to maximize profitability. Choosing mature com-
ponents and systems, which have demonstrated reliability, are
familiar to maintenance personnel, and for which spare inventory
exists, is an effective technigue for minimizing maintenance costs of
a new aircraft. This paper discusses examples of such applications
and describes the values that can result. {Author}

AFE-91E88 A corrosion inhibiting costing for siructural

cirfvamne festaners. F. L. Gill (Hi-Shear Corp., Reading, Pa.}. Society
of Automotive Enginesrs, Mational Aerospace Engineering and

Manufacturing Veeting, Los Angeles, Calif., Oct 16-18, 1973, Paper
730802. 8 p. 5 refs. Members, $1.25; nonmembers, $2.00.

Corrosion problemns associated with using titanium fasteners to
assemble aluminum airframe structures are reviewed. Data are
presented describing the effectiveness of metallic platings and an
aluminum filled organic based coating on fasteners to render the
witanium-aluminum electrachermical couple inoperative. The alurmi-
num enriched organic coating known as Hi-Kote 1 is shown to be
mare effective in minimizing corresive attack on atuminum airframe
strucnre in boih saling and acidic environments. The effactiveness of
Hi-Kote 1 in corrosion-fatigue tests of fastened aluminum structure is
also reported. {Author)

AT4-11589 Impraved fastemer systems for totigue e
gacling redundsncy of low shear wransfer joints. J. H. Ruhland AL L.,
Hutd (Huck Manufacturing Co., Detroit, Mich.). Society of Auto-
motive Engineers, Mational Aerospace Engineering and Manufac-
turing Meeting, Los Angeles, Calif., Qct. 16-18, 1973, Paper 730507,
& p. Members, $1.25; nonmembers, $2.00.

A74-115%0 AST - A {ifth engine for environmentar con-
gidaration. A. D. FitzSimmons and W. C. Hoover {McDonnell
Douglas Corp., Long Beach, Calif.). Society of Automotive Engi-
neers, Nationa! Asrospace Engineering and Manufacturing feeting,
Los Angefes, Calif., Oct. 16-18, 1973, Paper 730899, 7 p. 7 refs.
Members, $1.25; nonmembers, $2.00,

Mo greater contribution seems to exist for improving supersonic
transport economics than by improving the state of the art of jet
noise suppressors. Exact matching of thrust requirements for
suparsonic cruise, transonic acceleration, climb, and especially
takeoff-climb is complex. The present design becomes an equivalent
five-engine configuration, where the extra thrust is required to enable
environmental levels of FAR Part 36 to be achieved. The added size
is required first to allow for engine throttling during takeoff run to
provide reduced exhaust velocity and exhaust gas temperature
consistent with suppressor structural [imits, and secondly 1o make up
for suppressor tosses at takeotf flight speeds. As the engine selection
must be closely tied to airplane selection, substantiation of the 2.2-M
airplane selection is describad. {Author)

A74-115691 Propulsion techniology advances needed for a
quiet supersonit transport. R. L. Foss and E. L. Bragdon (Lockheed-
California Co., Burbank, Calif.). Society of Automotive Enginsers,
National Aerospace Engineering and Manufacturing Meeting, Los
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Angeles, Calif., Oct. 16-18, 1973, Paper 730898. 15 p. Nembers,
$1.25; nonmembers, $2.00.

Opsration of a L.S. developsd supersonic transport must and
will mest community noise standards, This paper examines the
airport noise oroblems of largs transport aircraft, highlights critical *
considerations, and then studies possible solutions . available from
advanced prapulsion technology. Engine sizing requiremsnts to meet
SST payload-range and airport performance critaria are reviewed
first, and the impact of noise on the engine size and aircraft
parformance is then identified. Relief offered by noise suppressor
development and technology advances that can be foreseen in the
next decade for turbojet and turbofan engines are described, The
advantages offered by a duct heating turbofan engine cycle are
discussed. The potential offered by variable cycle engines to provide
low noise characteristics with minimum penalty on performance are
shown, and the practical restraints imposed on this potentiat by
airframe aerodynamic noise 1s illustrated. {Author)

A74-91592 Jet noize suppression system for high-speed
gircratt. C. D. Simcox (Boeing Commercial Airptane Co., Seattle,
Wash.). Society of Automotive Engineers, National Aerospace
Enginsering and Manufacturing Meeting, Los Angeles, Calif., Oct
16-18, 1973, Paper 730837. 10 p. 10 refs Members, $1.25;
nonmembers, $2.00.

Jet noise is a major problern tor high-speed aircraft. Efficient
methods of reduction must be found to have an economically viable
and ecologically acceptable airplane. This paper discusses reduction
technigues and constraints. Specific suppression systems are pre-
sented as an evaluation of current wark, An anatysis of the effect of
suppressors on airplane performance is presented to demonstrate the
requirement for step improvements over SUppression $ystems con-
sidered previousty. {Author)

A74-11583 ¢ Benefits of advanced propulsion technelogy
for the advanced supersonic transport. R. W. Hines and J. A.
Sabatella {United Aircraft Corp., Pratt and Whitney Aireraft Div.,
East Hartford, Conn.). Socisty of Automotive Enginears, National
Aerospace Engineering and Manufacturing Meeting, Los Angeles,
Calif., Oct 76-18, 1973, Paper 730896. 11 p. Members, $1.25;
nonmenbers, $2.00. NASA-supported research,

Future supersonic transports will have to provide improvement
in the areas of economics, range, and emissions relative to the present
generation of supersonic transports, as well as meeting or improving
upon FAR 36 naise gosls. This paper covers the promising
propulsion systems including variablecycle engine concepts for
long-range supersanic commercial transport application. The benefits
of epplying advanced propulsion technology to solve the economic
and environmental probtems are reviewed. The advanced propulsion
technologies covered are in the areas of structures, materiats, cooling
technigues, aerodynamics, variable engine geometry, jet naise Sup-
pressors, acoustic treatment, and low-emission burners. The results of
applying the advanced propulsion technology are presentsd in terms
of improvement in overall systemn takeoff gross weight and return on
investment, {Author}

AT4-11594 Davelopment of parametricized compuiations
for AST study engines, R. Szeliga {General Electric Co., Aircraft
Engine Group, West Lynn, Mass.). Society of Autometive Engineers,
Natignal Aerospace Engineering and Manufacturing Meeting, Los
Angefes, Calif., Oct. 16-18, 1973, Paper 730895. 9 p. Members,
$1.25; nonmembers, $2.00.

A parametric computational concept has been developed that
facilitates rapid and accurate generation of AST engine data suitable
for mission snalysis. This calculation tool, in the form of a cormputer
program, considers the aerothermal, mechanical, installation. and
noise aspects of different types of AST engines, white calculating
installed performance, waight, and physical dimensions in a specified
airflow size. (Author)



A74-11585 The main rotor bifilar absorber and its effect
on helicopter reliability/maintainability. M. A. Wachs (United Air-
craft Corp,, Sikorsky Aircraft Div., Stratford, Conn.}. Society of
Automotive Engineers, National Aerospsce Engineering and Many-
facturing Meeting, Los Angeles, Calif., Oct 16-18, 1973, Paper
730894. 11 p. 6 refs. Members, $1.25: nonmembers, $2.00.

A74-11596 Nodalization applied to helicopters. D, Ship-
man (Bell Helicopter Co., Fort Worth, Tex.}. Society of Auvtomotive
Engineers, National Aerospace Engineering and Manufacturing Meet-
ing, Los Angeles, Calif.,, Oct. 16-18, 1973, Paper 730893. 12 p. 10
refs. Members, §1.25; nonmembers, $2.00.

A new passive vibration isolation methad has been developed
which offers less static deflection and lower transmissibility at the
operating frequency than conventiona passive isolators. The method
consists of attaching the object to be isolated to nodal points which
are developed when an elastic beam is excited by a vibrating source.
Attachment at the nodes dynamically decouples the driving and
driven systems in a fraquency band making isolation independent of
the mass of the driven system. The immediate application is to
eliminate helicopter fusetage wibration; however, because of its
generality, it can be used wherever conventional isolators are used in
isolating a limited range of vibration frequencies. {Author}

A74-11597 Control of helicopter vibration using the dy-
hamic antiresonant vibration isolator, R. Jones {Kaman Aerospace
Corp.. Bloomfield, Conn.l. Society of Automotive Enginsers,
National Aerospace Engineering and Menufacturing Meeting, Los
Angeles, Calif., Oct. 16-18, 1973, Paper 730892. 13 p. 10 refs.
Members, $1.25; nonmembers, $2.00. Army-sponsored research.
Description of the dynamic antiresonant vibration isolator
{DAVI}, an inertially coupled isolation device which permits a high
degree of isplation at discrete low frequencies without sacrifice of
elastic stiffness. The principles upon which the DAV is based and
taboratory test results are presented to show the independence of
DAVI isolation from the weight of the isolated item, The application
of the DAV1 1o crew seat isolation is atso discussed. A summary of
the work done on the application of the DAVI to helicopter rotor
isolation, including results of analysis and testing, is presented,
{Author)

A74-11598 The influence of design to cost and proto-
typing on the A-10 aircraft. W. B. Trepel and G. A. Bohmann
(Fairchild Republic Co., Farmingdale, N.Y.), Society of Automotive
Engineers, National Aerospace Engineering and Manufacturing Meet-
ing, Los Angeles, Calif., Oct {16-18, 1973, Paper 730850. 7 p.
Members, $1.25; nonmembers, $2.00.

Increasing concern has been shawn at all fevefs of government
over the rising cost of major weapons systems. The implementation
of the "design to cost’ approach is intended ta reverse this trend by
placing greater emphasis on the cost elements during systems design
and by restraining the natural desire for maximum performance if
the technology required involves the risk of cost escalation, These
factors, however, must not detract from the basic goal - the
production of a weapons system with acceptable, reliable perfor-
mance within cost guidelines. The application of design to cost and
the effect of protolyping are described as they apply to the A-10
close air support aircraft. {Author)

A74-11600 Influence of prototype concept and cost ceil-
ings on airframe design and manufacture of the YF-16 lightweight
fighter. W. C. Dietz and W. K. Bailey (General Dynamics Corp.,
Convair Aerospace Div., San Diego, Calif.}. Society of Automotive
Engineers, Natipnal Aerospace Engineering and Manufacturing Meet-
ing. Los Angeles, Calif., Oct. 16-18, 1973, Paper 730888. 9 p.
Members, $1.25; nonmembers, $2.00.

A74-11601 Advanced structural materials application for
high-subsonic-speed transports. R. H. Lange and L. W. Lassiter
(Lockheed-Georgia Co., Marietta, Ga.). Society of Autemotive
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Engincers, National Aerospace Engineering and Manufacturing Meet-
ing, Los Angeles, Calif, Oct. 16-18, 1973, Paper 730887. 11 p. 5
refs. Members, $1.25; nonmembers, $2.00.

This paper describes the results of parametric design studies of
the application of filamentary composite materials in the structure of
high-subsonic-speed transport aircraft. System costs and weight
savings are presented as a function of percent utifization of
composite materials from zero to 80%. The weight savings potential
of camposites for direct material substitution and for resized aircraft
show gains of up to 256 and 50%, respectively. The state-of-the-art in
structural design, analysis, fabrication, and test is discussed. Strue-
tural design concepts are shown and test validation is given, along
with cost analyses. (Author)

A74-11602 Material selection procedures for advanced
transport dircraft J. M. Shults {General Dynamics Corp., Convair
Aerospace Div,, San Diego, Calif.). Society of Avtomative Engineers,
National Aerospace Engineering and Manufacturing Meeting, Los
Angeles, Calif., Oct 16-18 1973, FPaper 730884. 8 p. 10 refs.
Members, $1.25; nonmembers, $2.00. Contracts No.
F33615-72-C-1185; No. F33615-73-C-3001; No. F33615-72-C-2149,

The selection criteria were devefoped and used in two develop-
ment programs. It s pointed out that in recent years fracture
mechanics parameters have had & great impact on the materials
selected for use in aircraft. The material selection is an important
element of the fracture control plan for any aircraft. The application
of the selection criteria is discussed, taking into account also specific
data for purposes of demonstration. G.R.

A74-11603 = Maintainability concepts used in the design
and operation of Douglas commercial jet aircraft. J. M. Bandy {Deha
Air Lines, Inc., Atlanta, Ga.). Society of Automotive Engineers,
National Aerospace Engineering and Manufacturing Meeting, Los
Angeles, Calif., Oct. 716-18, 1973, Paper 730881. 5 p. 7 refs,
‘Members, $1.25; nonmembers, $2,00.

AT4-11604 Aarospace fluidics applications and cirguit
manufacture, T. G, Sutton, Sr. and W. J. Anderson {AiResearch
Manufacturing Co., Los Angeles, Calif.). Society of Automative
Engineers, National Aerospace Engineering and Manufacturing Meet-
ing. Los Angeles, Calif., Det 16-18, 1973, Paper 730880. 13 p.
Members, $1.25; nonmembers, $2.00,

The application of flujdics to the solution of aerospace control
problems began at AiResearch in 1964. Several development pro-
grams have resulted in production applications related to the major
AiResearch product lines which include gas turbines, propulsion
engines, air motors, and environmental contral systems, Early in
these development programs, it was realized that the manufacture of
maonalithic flueric circuits would be necessary for aerospace use of
this new technology. Research and investigation of production
processes resulted in the use of photochemical machining and
activated diffusion bonding for preduction and development fluidic
circuitry manufacture. The use of these processes has lead o the
successful application of fluidics 1o astospace products, (Author]

1

AT74-11605 Spray cooled generators and design-to-cost at
Westinghouse. A. E. King {Westinghause Electric Corp., Aerospace
Electrical Div., Lima, Ohio)., Society of Autormotive Engineers,
National Aerospsce Engineering and Manufacturing Meeting, Los
Angeles, Calif,, Oct 16-18, 1973, Paper 730878. 9 p. Members,
$1.25; nonmembers, $2.00.

An aircraft generator development program is described that has
achieved dramatic weight reductions with simultaneous improve-
ments in reliability and performance through application of spray-oil
cooling. The program plan/ employed the classic requirements for
achievement based on design-to-cost principlas. M.V.E.

AT4-11606 *+ New airfoil sections for general aviation air-
craft. W. M, Wentz, Jr. (Wichita State University, Wichita, Kan.).
Society of Automotive Engineers, National Aerospace Engineering
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and Manufacturing Meeting, Los Angeles, Calif., Oct, 16-18, 1973,
Paper 730876. 9 p. O refs. Members, $1.25; nonmembers, $2,00.
MNASA-sponsored research.

A program has been undertaken to develop new airfoil sections
suitable for general aviation aircraft, utilizing theoretical and
experimental advanced technology developed in recent years primari-
ly for subsonic jet transport amd military aircraft. The airfoil
development program is one component of the Advanced Tech-
nology Light Twin program spensored by NASA Langley Research
Center. Two-dimensional tests of a new airfoil have demonstrated
high cruising performance over 8 falrly wide Csub 1range, and a C
sub 1 max value of 3.69 with Fowler flap and no leading-edge
devices. Experimental and theoretical development of additionat
configurations is under way. {Author)

A74-11610 # U.5. aerospace industry at the crossroeds. R.
S. Attiyeh (McKinsey and Ca., Inc., Los Angeles, Calif.), E. G.
Friberg {McKinsey and Co., Inc., Washington, D.,C.), and R. E. Cohen
{U.S. Departrment of Commerce, Washington, D.C.). Astronautics
and Aeronautics, vol. 11, Nov. 1973, p. 44-61,

It is pointed out that for the first time in recant history
Europeans significantly challenge 1).5. doeminance of the Free World
aerospace market, The European challenge comes from the sub-
stantial government funding of both military and commercial aircraft
projects, such as the MRCA {multircle combat aircraft) and the
A-300 B airbus. Approaches regarding the L.S. response to these
devalopments are discussed, giving attention to the basic economics
that must be considered in develaping a successful tong-term strategy
for profitable operations. G.R

A74-11815 Research and developmant for future air trans-
ports. J. Seddon (Ministry of Defence, London, England}, {European
Convention on the Objectives for European Air Transport Opera-
tions, London, England, Jan. 10, 11, 1973.) Aeronautical Journal,
val. 77, Sept. 1973, p. 452-464,

The aspects considered are the changing form of research,
objectives for future research and development, research in the field,
and the harnessing of resaurces. Other factors than the search for
increased speed have transformed the picture of unidirectional
progress. These are the economic fattor and regard for sochal values,
specifically with respect to noise and pther atmospheric poliution.
Definable objectives for future research and development are further
improvement in the economics of the Mach 0.85 transport, exploita-
tion of a significant speed range from Mach 0.85 fo low supersonic,
and optimization of the "Mach 2 plus’ transport. Ancther major
objective is catering specifically for the short range market. Research
now being carried on in the fields of aerodynarics, propulsion,
structures, and avionics is raviewed. Research management and
internationa! cooperation can contribute greatly to the harnessing of
TES0UTCES. F.R.L.

AT4-11617 Digital computer simulation of the dynamic
razponsa of a twin-spool tuibofan with mixed exhausts, A, J. Fawke
{British Gas Corp., Mewcastie-upon-Tyne, England) and H. |, H.
Saravanamuitoo {Carteton University, Ottawa, Canada). Aeronautical
Journaf, vol, 77, Sept. 1973, p. 471-478. & refs. Research supported
by the Science Research Council.

A74-11818 Soma aspects of intet/engine flow compatibiti-
?v. D. D. Williams and J. O. Yost (Rolls-Royce /1971/, Lid., Bristol
Engine Div., Bristol, England). (/mternational Council of the Astro-
nautical Sciences, Congress, 8th, Amsterdam, Netherfands, Aug.
28-Sept. 2, 1972.) Asronautical Journal, vol. 17, Sept. 1873, p.
483492, 28 refs.

The effects of an inlet system on an axial flow gas turbine are
principally on performance, stability, and mechenical integrity.
Major attention is focused on the effects of total pressure distortion
on the compressor system’s performance and stability. Rig com-
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pressar tests are concerned with circumferential distortion, the
propagation of circumferential distortions throughoaut the com-
pressof, and radial distortions. Engine testing with simulated inlet
distortions and behind representative inlets an the bench, in flying
test beds, and in free-jet altitude test facilities priar to first flight of
the prototype atrcraft minimizes the risk of encountering intractable
compatibility problems, Total pressure Jdistortion parameters, limita-
tions of theoretical predictions of distortion propagation, and
dynamic distartion are considered. F.R.L.

A74-11685 # Solution of the equations of motion of a
gyrohorizon compass at finite deviation angles from the meridian
{Reshenie uravnenii dvizheniia girogorizontkompasa pri konechnykh
uglakh otklonenii ot meridianal. lu. K. Zhbanov. Akademiia Nauk
555R, lzvestiia, Mekhanika Tverdogo Tela, July-Aug. 1973, p.
102-104. 7 refs. in Russian.

ATA-11736 # Creep fracture mechanisms in aluminum al-
loys. R. M, Wilson (Royal Aircraft Establishment, Farnborough,
Hants., England). trn: The practical implications of fracture mech-
anisms; Proceedings of the Spring Meeting, Mewcastle-upon-Tyne,
England, March 27-29, 1973, London, In-
stitution of Metallurgists, 1873, p. 103-111. 17 refs.

The behavior of precipitation-hardened alloys and of the
Al-Cy-Mg-5i alioy Hiduminium RR58 on which the airframe of the
Concorde is based are studied. A grain boundary wedge crack in
Hiduminium RRB58 is discussed. Associated with such cracking is
considerable grain boundary shearing. A recent development in crack
nucleation studies is the measurement of the crack density during
creep life both as a function of stress and of temperature. In general
the ductility achieved by a metal or alloy before fracture ocours is
dependent upcn the rate of straining, the elongation decrgasing as
the strain rate is decreased. The ductility is also sensitive to the
temperature at which the metal is strained. As the ductility changes,
so may the mode of fracture, an increasing proportion of grain
boundary failure occurring with lower strain rates. Theories of the
growth of creep cracks are discussed. F.R.L

A74-11739 # Aviation turbine fuel and its lubricating quali-
ties {Flugturbinenkraftstoff und seine Schmiereigenschaft). H. Ebert.
Technisch-dkonomische Informationen der zivilen Luftfahrt, vol. 9,
no. 5, 1973, p. 252-256. In German,

The requirements for the aviation turbine fuel produced in the
German Democratic Republic are discussed, giving particular atten-
tion ta the function f the fuel as lubricating agent. Substantial
amounts of fuel have to be supplied to the aircraft-turbine
combustion chambers with high pressure pumps of great operational
precision. The environmental conditions for the operation include a
tow atrmospheric pressure and an oxygen deficiency. The fuel system
contains & considerable number of control elements. Approaches
used for guaranteeing & supply of fuel of the desired characteristics
are reported.

AT411740 # Operational problems with the aireraft type
Tu-134 in the case of a use of the aircraft turbine fuel TS-1
{Betrigbsprobleme mit dem Flugzeugtyp Tt-134 beim Einsatz des
Flugturbinenkraftstoffes TS-1). U. Giinther {Gesellschaft fir Inter-
natignaten Flugverkehr mbH, Bertin, East Germany). Technisch-
dkanomische Informationen der 2iviten Luftfahrt, vol. 9, no. B,
1873, p. 267-260. in German.

Jt was found that the use in the Tu-134 of the fuel TS-1 as
obtained from one producer resulted on wvarious oceasions in
difficuities related 1o the operation of the high-pressure rotors of the
engine. No such difticulties were experienced with T5-1 fuel supplied
by another praducer. After a thorough investigation the cause for the
operational problems in the case of the fuel from the first producer
could be traced to the inferior lubricating quaiities of this fuel
compared to the fuel prodused by the second supplier. G.R.



A7ANra ¢ The quality of the fuel (Qualitit des Kraft-
stoffes}. A. Russkikh (Ministerstvo Grazhdanskol Aviatsii, Moscow,
USSR]. Technisch-Gkonomische Informationen der zivilen Luftiahrt,
vol. 8, no, §, 1973, p. 261-264. In German. (Translation).

it has been found that modern aircraft propulsion systems
require for satisfactory operation fuels which meet certain quality
standards. These standards are related to the specification of upper
limits with regard to the presence of solid materials, free water, and
tar products. The complete absence of soap-like deposits is also
necessary, The approaches used for maintaining fuel supplies of the
raguired characteristics are discussed, giving attention to the prepara-
tign -and the cleaning of the installations used ta transport or store
the fuel. Cleaning procedures for the fuel and contral methods for
assuring an appropriate fuel quality are also considered. G.R.

ATA11743 & The Dolphin airship with undulating pro-
pulsion system - On-test-stand comparison with a helicopter {Del-
phinluftschiff mit Wellantrieb - Vergleich mit Hubschrauber am
Stand}. W. Schmidt. Technisch-Gkonomische Informationen der
zivilen Luftfahrt, val. 8, no. 5, 1973, p. 282-285. 5 refs. In German.

The undulating propulsion system makes it possible to employ
the Delphin airship for the lifting of payloads without any change in
the gas volume. The Dalphin airship is capable to lift heavier
payloads than the helicopter under conditions of smaller enging
performance. The engine performance requirements are considered
together with the size of the airship hull and the specifications far
the propulsion system. G.R.

A7a-14744 . -Flight-mechanics analysis of various tlight con-
ditions -of conventional aircraft. VII1/2 - Mechanical foundations:
Dynamic equations of motion of the contrel systems (Flugmechani-
sche Analyse verschiedener Flugzustande konventioneller Flugzeuge.
VIN/Z - Machanische. Grundlagen: Dynamische Bewegungsglei-
chungen der Steuersysteme). F. Seidler (Hochschule fiir Verkehrs-
wesen, Dresden, East Germany}_ Technisch-Skonamische Informa-
tionen der zivilen Luftfahrt, vol. 9, no. 5, 1973, p. 286-304. In
German. ..
A74-11776 AMST - The approach. to the $TOL transport
of the US {AMST - Der Weg zum STOL-Transporter der USA), N.
Lynn. Flug Revue/Flugwelt International, Nov. 1973, p. 20-25, In
German: ’ :

The-Advanced Medium STOL Transpart {AMST) program is to
develop an aircraft whi’dh can ba used to replace the Lockheed C-130
Hercules of the LUSAF, :Each of two U.5. aerospace firms is to design
and manufacture two AMST prototypes. New advanced technologi-
cal methods are to be used to obtain an economical STOL transport
design. The various intendad military objectives for the new aircraft
are discussed together with the major design spocifications of the
AMST and the individual characteristics of each of the twao
prototype versions. It is planned to develop also commercial AMST
derivatives for civil aviation, including a madel for 100 and a madel
for 180 passengers. ) G.R.

AT hrad N e e + engine for
STOL sppiicvatwie b 5o wGhmd, L a0 i e, oo o G, Goldman
{NASA, Lewis Research Center, V/STUL audd Noise Div., Cleveland,
Ohic). American Institute of Aeronautics and Astrorautics, Aero-
Acoustics Conference, Seattle, Wash,, Oct 15-17, 1973, Paper
73-1031.20 p.

A TF-34 engine with an acoustically treated ground test nacelle
was built and tested to determine the feasibility of suppressing fan
and core engine noise to the stringent levels required for STOL or
short-haul commercial aircraft. The design incorporates wall treat-
ment for the fan and core plus three treated sptitter rings in the inlet
and two treated splitters in the aft fan duct. Maximum suppression
of fan tone noise of 40-45 dB was obtained from both the inlet and
aft fan treatment. At rated fan speed, overall noise was reduced by
21 PNdB ta a value of 94 PNAB on a 500-foot sideline. The overall
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noise reduction value was limited by the jet noise floor, Thrust losses
due to the acoustic treatment are also discussed, {Author}

A74-1180% Stability and decay of free vortices behind a
wing (Stabilitit und Zerfall der freien Wirbe! hinter einem Trag
fliigel). H. Bippes (Deutsche Forschungs- und Versuchsanstalt fir
Luft- und Raumfahrt, Institut fir angewandte Mathematik und
Mechanik, Freiburg im Breisgau, West Germany), DOFVLA-
Nachrichten, Oct. 1973, n. 465-487, In German.

An experimental investigation was conducted regarding the
system of free vortices which detach themselves from a rectangular
wing, During the tests the model was moved while the fluid medium
remained at rest. This approach made it possible o observe the
vortices for more than one minute until they finally decayed. The
flow was made visible with the aid of hiydrogen bubbles which were
obtained by electrolysis of the medium water by means of a wire
serving as cathode. ‘ G.R.

AT4-11806 System evaluation as an objective for a re-
search institute (Systembewsrtung als Aufgabe eines Forschungs-
instituts), L. von Bonin (Deutsche Forschungs- und Versuchsanstalt
fir Luft- und Raumfahrt, Institut fir Antriebssysterne, Braun-
schweig, West Germany). DFVLR-Nachrichten, Qct. 1973, p.
467-459, 8 refs. In German,

Parameter studies concerning VTOL weapons systems are
discussed, giving attention to the effect of various propulsion systems
and the takeoff weight of a VTOL subsonic weapons system for
ground combat. Other investigations considered are concerned with
the adaptation of the propulsion process to future flight missions and
the evaluation of propulsion systems by means of a systems
approach, In the latter appraach the basic relations between wing
and propulsion syitem’ design are explored and the system wing
propulsian unit is optimized with regard to a target objective. Two
different aircraft configurations are finally compared on the basis of
this target objective, : G.R.

AT4-11808 Ten years transonic wind tunnel of the AVA
Gittingen (Zehn Jahre Transsonischer Windkanal der AVA Got-
tingen}, W. Lorenz-Meyer (Deutsche Forschungs- und Versuchs
anstalt fiir Luft- und Raumfahrt, Institut fiir Strémungsmechanik,
Géttingen, West Germany). DFVLA-Nachrichten, Oct. 1973, p.
464-467. In German.

The wind tunnel is designed for experiments in the Mach
number range from 0.5 to 2.2 and the Reynolds number range from
400,000 to 2,000,000. Tunnel design details are discussed together
with the measursment objectives. A table showing the time of
operation for the wind tunnel and the number of tests is presented
together with a number of pictures of tunnel installations and of
madels used in the tests, G.R.

A74-11814 The experimental response of simple struc.
tures to simulated sonic hooms. R. R. Hudson {University of
Manchester Institute of Science and Technology, Manchester,
England} and M. J. Crocker (Purdue University, Lafayette, Ind.).
{Anglo-Spanish-Nethertands Conference on Environmental Acoustics,
2nd, London, England, July 2-5, 1972.) Acustica, vol. 29, Oct. 1973,
p. 187-197. 11 refs,

The paper presents results obtained from an idealized mode! of a
window under the influence of a sonic boom, The window was’
represented by a simply supported stesl panel mounted at the end of
an explosive-driven shock tube. In order to realize a simply
supported panel the problem of providing edge support without
clamping, damping or membrane stresses had to be overcome, The
final panel had less than 1% critical damping and had a resgnant
frequency within 4% of the theoretical value. The panel strain was
measured when it was subjected both to continuous wave and
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transient acoustic excitation. The continuous wave strain is within
5% of the theoretical value calculated from a madal theory. This
theory, in conjunction with the Dubamnel integral, also gives a
prediction of the transient strain time-history which is in good
agreement with the expetimental curves. {Author}

A74-11816 Moise design goals for the next generation of
aircraft. N. 5. Yeaowari {Salford, University, Salford, England).
{Anglo-Spanish-Netherlands Conference on Environmental ACGuUstiCs,
Znd, London, England, July 2.5, 1972.) Acustica, vol. 29, Qct. 1973,
p. 225277,

Existing noise laws for aircraft will not hetp to fix noise design
goats for the next generation of aircraft. A more realisiic concept of
‘design for community acceptability’ is introduced with examples of
the resulting noise goats for STOL aireraft. The economic penalty of
noise reduction attempts is contrasted with the benefits of increased
useful land area for residentiat development. {Author)

A74-11824 ¥ An empirical mode! for calculating the critical
conditions of ftame stabilization, O. Schurak {Vyzkumny a Zkusebni
Letecky Ustav, Prague, Czechoslovakial. Arciiwum Procesow Spa-
fania, vob. &, no, 1, 1973, p. 31-62.

Critical conditions for flame stabitization in jet-engine com-
bustion chambers are analyzed by using a simplified combustor
model that defines such quantities as mixture dwelling time,
combustion efficiency, dimensionless temperaiure, characteristic
reaction time, and a dimensioniess value of mixture heating.
Equations derived for these variables are in good agreement with
original experiments conducted with (1) a tubular combustion
chamber where fuel is atomized by a nozzle and {2} an annular
combustion chamber using a rotating disk for fuel atomization. T.M.

AT4-11835 Wind conditions at the Cologne/Bonn airport
and possibilities of forecasting them (Die Windverhaltnizse am
Flughafen Koin/Bonn und die Moglichkeiten einer Prognose). K. W.
Grober. Meteorofogische Rundschau, wol. 26, Sept.Oct. 1973, p.
162-156. In German,

Study of the role of local effects on the variation of the wind
direction at the Cologne/Bonn airport. it is shown that the surface
wind distribution at this airport is essentially influenced by the
direction of the Rhine valley. In addition to this, there is a
characteristic diurnal variation which i caused by the formation of a
Jocal warm depression south of Bonn. Finally, the Eitel mountains
and their foothills play & role in the attenuation of the southwest
wind. The conditions under which a forecast of wind direction is
possible 8t this airport are noted. AB.K.

A74-11843 Torsian-flap-lag coupling on helicopter rotor
blades. R. E. Hansford and 1. A. Simons (Westland Helicopters, Lid.,
Yeovil, Somerset, England). American Helicopter Society, Journal,
vol. 18, Oct. 1973, p. 2-12. 9 refs. Research supported by the
Ministry of Defence,

A theoretical analysis shows that the torsional moment due to
blade hending is dependent on the product of flapping and lagging
moments. Relationships for the torsional loading in terms of the
blade stiffness distributions and the fundamental flap and lag
bending natural frequencies are also derived. in particutar, it is shown
that zero torsional coupling is obtainable only if the blade stiffnesses
are matched everywhere outboard of the feathering hinge. However
the coupling can be largely eliminated by careful chaice of feathering
hinge position and matched stiffness elements without impaosing
limnitations on the blade lag and flap frequencies. The Westland
hingeless rotor system is used to illustrate this solution to the
problem. {Author)

A74-11844 * Some conclusions regarding the aeroelastic
stability of hingeless helicopter blades in hover and in forward flight.,
P. Eriedmann {California, University, Los Angeles, Calif.}. Amarican
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Heficopter Society, Journal, val. 18, Oct. 1973, p. 13-23, 15 refs.
Contract No. NAS2-6175,

In this paper results and conclusions obtained from the study of
the aeroelastic instability of hingeless helicopter blades are presented.
First, the large amplitude coupled flap-lag equations of motion of a
hingeless elastic helicopter blade are solved using an asymptotic
expansion procedure in multiple time scales. Both hover and forward
flight cases are considered. Stability boundaries and amplitudes of
nonlinear response are obtained. From these, the importance of the
nonlinear coupling and the effect of the periodic coefficients is
determined, Next, using a system of linearized coupted flap-lag-pitch
equations in hover, various divergence mechanisms for hingeless
blades are shown. Finally, the flutter boundaries for coupled
filaplag-pitch are obtained. The effect of the torsional degree of
freadom on the flap-lag type of instahility is investigated. Similarly
the effect of lag on the flap-pitch type of instability is considered. In
addition, the effect of various blade parameters on the stability
boundaries is shown. {Author}

A74-11840 An investigation of the vibratory and acoustic
benefits abtainable by the elimination of the blade tip vortex. R. P.
White, Jr. (Rochester Applied Science Associates, Inc., Rochester,
N.Y.). American Helicopter Society, Journal, vol. 18, Oct. 1973, p.
35-44, 24 refs.

In order to determine the location and strength of the trailed
vortex field generated by a helicopter rotor system in forward flight,
a theoretical analysis by Sadler {1971, 1972} for NASA was usad to
calculate the position and strength of the free vortex wake and the
dynamic loads generated by the rotor blades opersting in the
aerodynamic environment created by this wake. The predicted
resubs of this analysis were correlated with experimental results
obtained with fuil-scale helicopters, and it has been demonstrated
that the predicted and experimental results are in goad agreement
when the helicopter is in a steady-state flight condition and when it
perfarms a coordinated turn, pull-up, or roll maneuver. The effect of
eliminating the concentrated tip vortices from a halicopter rotor
system is beneficial as regards the reduction in the dynamic loads
that determine the life of helicopter blades and in the reduction of
the acoustic autput of blade slap which dominates the helicapter
rotor noise when it occurs. F.R.L.

AT4-11846 The effects of second order hlade bending on
the angle of attack of hingeless rotor blades. D. A. Peters and R.A,
Ormiston (U5, Army, Air Mability Research and Development
Laboratory, Moffett Field, Calit.). American Helicopter Society.
Journal, vol. 18, Oct, 1973, p. 45-48.

Pitch-tag and pitch-flap coupling, whether induced by control
system geometry or by elastic coupling between blade torsion and
blade bending, greatly influences the stability of rotor blade maotion.
An expression for the angle of attack of an elastic rotor blade is
derived which includes important second-order terms due to blade
bending. These terms are interpreted as a dihedral effest and a
kinematic pitch rotation which is independent of torsional deforma-
tions, These angle of attack terms can be axpressed as effective
pitch-lag and pitch-flap coupling, and are shawn to he significant for
rotor hlade stahility calculations. F.R.L.

AT4-11874 4 Design and evaluation of aircraft pavements -
1971, F. R. Martin, R. F. A, Judge, and M. B. Chammings
(Department of the Environment, Croydon, England}. ASCE, Trans-
portation Engineering Journal, vol. 99, Nov, 1973, p. 785-798.

The current methods for calculating the [pad classification
number {LCN) of aircraft and for designing and evaluating pavements
are discussed and a simplified method of load classification group
{(LCG} is described. Stress induced by aircraft and the ability of
supporfing pavements to sustain such stress are analyzed to develop a
pavement classification procedure for operational and engingering
applications, The LCG has been designed for use by airfield
authorities and gircraft operatars for safe operation of aircraft on the
ground and has been adopted in the United Kingdom and several
other countries pending its formal adoption by the [CAQ. V.2



A74-11899 # Dynamical pressure distribution in  aero-
dynamic bearing. K. Hashiguchi {Mitsubishi Heavy Industries, Ltd.,
Tokyo, Japan} and A. Tamura (Tokyo Institute of Technology,
Tokyo, Japan). JSME Bulietin, vol. 16, Sept. 1973, p. 1410-1420;
Discussion, p, 1420; Authors’ Clasure, p. 1420. 5 refs.

Analysis of the dynamic pressure distribution in an aerodynamic
journal bearing, using the time-dependent Reynolds’ equation for the
small circular motion of the journal center. The relation between the
small circular whirling motion of the journal center and the dynamic
pressure distribution in the gas film is illustrated. A condition under
which it is necessary to take into account the effect of the time
history on the dynamic ‘pressure distribution in solving Reynolds’
equation is indicated. A.B.K.

A74-11908 Scattering by a conducting aercfoil. L. Shafai
and P. Bhartia (Manitoba, University, Winnipeg, Manitoba, Canada),
Archiv fiir Elektronik und Ubertragungstechnik, vol, 27, Oct. 1973,
p. 447, 448. Research supported by the University of Manitoba;
National Research Council of Canada Grant No. A-7702.

An integral equation of induced currents is used in an analysis of
the two-dimensional scattering of electromagnetic waves by con-
ducting symmetrical and asymmetrical conducting aerofails.
Computer-calculated results are given for the scattered electro-
magnetic field and induced current produced by scattering. V.Z.

AT4-11984 Effect of differences between the antennas of
a Dogpler velocity meter on its operational accuracy. V. i, Baburin,
L. N. Zakhar'ev, and A. A. Lemanskii. (Radiotekhnika, vol. 27, Dec.
1972, p. 94-96.} Telecommunications and Radio Engineering, Part 1}
- Radio Engineering, vol. 27, Dec. 1972, p. 112-114. Translation.

A74.120M2 # Experimental investigation of the vibrations of
a gas-turbine engine rator (Eksperimental’noe issledovanie kolebanii
rotara GTD). V. N. Tiulenev and V. A. Skibin (Tsentral’nyi
MNauchno-lssledovatel’skii  Institut Awviatsionnogo Motorostroeniia,
Moscow, USSR). Problemy Prachnosti, vol. 5, Sept. 1973, p. 72-75.
in Russian.

The coupled vibrations of the disks and blades of a gas-turbine
rotor, excited by an electrodynamic vibrator and alio by two
piezoelectric transducers {each with a 9.5 kg weight), were measured
by means of strain gauges. The mode shapes of vibrations, deter-
mined far three frequencies {248, 280, and 385 Hz) are studied. V.P.

AT4-12126 Investigation of the characteristics of tubular
microphone windscreens for in-duct fan sound power measurements.
J. 8. Wang and M. J. Crocker {Purdue University, Lafayette, Ind.).
In: Noise-con 73; Proceedings of the National Conference on Noise
Control Engineering, Washington, D.C., October 15-17, 1973, Con-
ference sponsored by the Institute of Noise Control Engineering.
Poughkeepsie, N.Y., (nstitute of Noise Control Engineering, 1873, p.
291-296. Research supported by the Air Conditioning and Refrigera-
tion tnstitute, Air Moving and Conditioning Association, and Purdue
University.

Description of a theoretical model of a microphone windscreen
tor sampling tube} for measuring fan noise in a duct in the presence
of flow noise. Using a control volume method, a theoretical model
simifar to that of Neise (1973] is constructed which is capable of
predicting the frequency response and directivity of the sampling
tube. AB.K.

A7412127 Flow noise spectra from cylinders and aero-
foils. 1. Kavrak: In: Noisecon 73; Proceedings of the National
Conference on Noise Control Engineering, Washington, D.C.,
October 15-17, 1973. Conference sponsored by the Institute of
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Noise Control Engineering. Poughkeepsie, N.Y., Institute of Noise
Control Engineering, 1973, p. 297-302. 6 refs.

Study of the spectral distribution of noise-generating flow
perturbations emanating from circular cylinders and airfoils. It is
shown that in the Reynolds number range from 10,000 to 50,000
the noise spectra from cylinders exhibit strong periodicity, with the
fundamental frequency corresponding to a Strouhal number of 0.2,
based on cylinder diameter. These spectra are found to contain the
odd harmonics of the fundamental, while the even harmonics are
practically nonexistent, The spectra from airfoils show multipie tong
characteristics, close to a broadband nature. The fundamental
frequency corresponds to a Strouhal number of 0.19, based on wake
thickness. The inverse Fourier transformation of the spectra is given
by awaveform believed to be representative of an asymmetric airfoil,
where vortices are shed from one side only, ABK,

A74-12129 The next step is straight up. B. T. Curmmings.
Skyting, vol. 31, no. 4, 1973, p. 14-21.

Discussion of the development of a new instantly airborne, sleek
V/STOL fighter/attack aircraft (XFV-12A), intended for the US.
Navy, now in progress at Rockwell's Cofumbus Division. The unusual
design feature of the aireraft is that the tail is in the front and the
wings are in the rear or, in other words, the aircraft uses a forward
‘canard’ and rear-mounted, semi-delta wings with the vertical
stabilizers placed at the tips of the wings. Located in each wing and
canard are three movable flaps which can be rotated to a vertical
position for vertical flight. The engine exhaust is then diverted and
piped to the flaps where it is forced downward through nozzies
which run the length of the flaps. The design is helieved to vield a
net 50 to 60% thrust increase over the thrust of the basic engine.

V.Z.

A74.12176 EASCON ‘73; Electronics and Aerospacs
Systems Convention, Washington, D.C., September 17-19, 1873,
Record. Convention suppaorted by the Institute of Etectrical and
Electronics Engineers. New York, Institute of Electrical and Elec-
tronics Engineers, Inc., 1973. 261 p. Members, $11.25; nonmembers,
815,

In the field of integrated multisensor navigation systems, the
papers deal with applications of reduced order filtering in hybrid
navigation, error mode! identification and performance predictions
for airbarne direct ranging loran, a tactical hybrid navigation scheme
for mixed community coordination, broadeast data for area naviga-
tion, the integrated NAVSAT inertial systam development program,
and range+ate from DME-air data measuremenis. NASA programs
are concarned with the applications of remote sensing to hydrology,
the synchronous meteorological satellite (SMS) system, and orbital
positioning of domestic satellites. A number of papers treat aspects
of current domestic satellite programs, satellite communications for
maritime users, the aergnautical satellite program, radar systems and
technology, and new trends in spacecraft design.

F.R.L.

AT4.12177 Reduced order filtering with applications in
hybrid navigation. J. A, D*Appolito and K. J. Roy {Analytic Sciences
Corp., Reading, Mass.). In: EASCON ‘73; Electronies and Aerospace
Systemns Convention, Washington, D.C., September 17-19, 1973,
Record. New York, Institute of Electrical and
Electranics Engineers, Inc., 1973, p. 1-7. 7 refs. Contract No.
F33615-72-1787.

The Kalman filter has gained wide acceptance as the best
algorithm for mixing data in multisensor navigation systems. fmple-
mentation of the Kalman filter for high order dynamic systems,
however, often requires excessive real time computer capacity. In
this paper an algorithm is presented for a class of suitably
constrained reduced-order filters which minimizes the variance of the
estimated variables. The algorithm generates both the filter gain
history and the true estimation error covariance. The slgorithm is
lustrated with a multisensor navigation system example involving

-



A74-12178

the mixing of beacon rgnge and range-rate data with a high guality
inertial system. The effect of sevéral alternats filter state selections
on navigation accuracy is examined in dexail. {Autharl

AT74-12178 Error modei identification and performance
predictions for airborne direct ranging Loran, B, J. Uttam and J. A,
D’Appolito (Analytic Sciences Corp., Reading, Mass.]. In: EASCON
‘73; Electronics and Aerospace Systems Convention, Washington,
D.C., September 17-19, 1973, Record. Mew
York, Institute of Electrical and Electronics Engineers, Inc., 1973, p.
8-13. Contract No. F33615-70-C-1763.

With the availability of modern data processing technigues and
low-cost stable time references, the use of Loran in a direct ranging
mode offers certain potential advantages. This paper first describes
the processing of airborne flight data from a Direct Ranging Loran
{DRL]) receiver to identify models for significant DRL systemn errors.
These models are then used to generate performance predictions for
an optimally integrated DRL system. Comparisons with conventionat
hyperbolic Loran are also given. DRL is shown to be capable of
substantially improved position accuracy over that of conventionaf
hyperbolic Lorfan, especially in regions of poor geomatry. A
stationary ground-align technique for improving DRL parformance is
akso presented. {Author)

AT4-12179 Tactical hybvid navigation scheme Tor mixad
community coordination. R. C. Stow (Singer Co., Kearfott Div,,
Wayne, N.J.). In: EASCON "73; Electronics and Aerospace Systems
Convention, Washington, D.C., September 17-18, 1973, Record.

Mew Yorlk, Institute of Electrical and Electronics
Engineers, Inc., 1873, p. 14-20.

This paper presents a tactical hybrid navigation scheme which
allows for the effective coordination of air, ground, and sea based
systems through cooperative use of the navigation sensor resources of
all members in a tactical community. An integrated communications
capability is required in this system approach and is briefly discussed.
This concept is based upon the premisa that the global sphere of
required cooperative vehicle activity may be divided into various
tactically self-contained areas within which navigation, communica-
tion, and identification of all community elements is required to »
more fine grain resolution than that required for global opsration,
Thus, within the tactical area a common relative navigation grid
system with tactically self-contained communication capability is
required, Such & system is discussed tn this paper together with the
interface capabilities used to relate the tactical grid reference system
to the globat frame. {Author)

AT4-12182 Range-rate from DME-air data measurements.
B. Lee (McDonnell Aircraft Co., St. Louis, Mo.}. In: EASCOM ‘73;
Electronics and Aerpspace Systems Convention, Washington, D.C.,
Septembper 1719, 1973, Record. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
36-40.

A process for estimating the radial velocity of an aircraft to a
known DME ground transponder by combining slant range informa-
tion and air data is discussed. The idea is based on characterizing the
flight of an aircraft by a series of connected intervals in which the
profile is described by a polynomial in time having stationary
coefficients. Radial velocity is itself a function of time dependent on
these coefficients and is derived by linear methods from multipie
measurements of range. A Kalman-Bucy filter mechanization for
estimating the radial velocity from multiple measurements of range
and air data is also described. {Author)

A74-12189 AEROSAT overview. D. R. lIsrael {FAA,
Washington, D.C.). In: EASCON °73; Eilectronics and Aerospace
Systems Convention, Washington, D.C., September 17-19, 19273,
Record. New York, Institute of Eiectrical and
Electronics Engineers, Inc,, 1973, p. 135-138,
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AEROSAT it an experimentation and evaluation program
proposed by ESRO, Canada, and the United States. The total
program will span almost ten years and cost in excess of $150M.
Pians call for use of satellites to provide improved communication
and surveillance capability for oceanic air traffic control. Informa-
tion from this program will support ICAQO in defining an operational
sateflite system for the mid-1980's. In response to objections from
L1.S. airlines, FAA has recently proposed several changes to the
proposed program and MOU. These include modifications to
preclude recovery of program costs through additional user charges,
to limit the size and cost of the program and to add a limited VHF
capability for U.S. testing. The FAA believes these changes will
consolidate support for the program without compromising its goals,

{Author)

AT4-12190 AEROSAT performance specifications, J. B,
Woodford (Aerospace Corp., El Segundo, Calif.), In: EASCON '73;
Electronics and Aerospace Systems Convention, Washington, D.C,,
September 17-19, 1973, Record. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
139-145.

This paper. describes the AEROSAT {aeronautical satellite)
performance specifications which evolved during two years of
international discussions. |t represents, subject to the approval of the
governments involved, a cooperative approach to a satellite system
for demonstrations of the utility of satellite communications to
aircraft in an oceanic operational environment. The AEROSAT
program objectives, the system block diagram, and the satellite
design objectives arz briefly reviewed, Coverage zones for the
Atlantic pceanic area are next given followed by the detailed
specifications of the number and performance requirements for the
channels to be used to transmit voice, data, and surveillance signals.
Brief discussions of other provisions in the specifications and the
glectramagnetic frequency plan conclude the paper. {Author}

AT74.92191 AEROSAT ground environment and test plan.
F. 5. Carr (FAA, Washington, D.C.). in: EASCON *73; Electronics
and Aerospace Systems Convention, Washington, 0.C., September
17-18, 1973, Record. Mew York, Institute of
Electrical and Electronics Engineers, Inc.,, 1973, p. 146-151,

This paper discusses the test plan and ground equipment for
AERQOSAT. The data currently available from completed tests and
studies is presented, as well as the results expected from the ATS-F
tests currently planned. The limitations of these tests are described as
well as other requirements which must be met to fully specify an
operational system; these requirements and test limitations are used
to define the test plan activities to be accomplished with the
AEROSAT evaluation and development phase. The ground eguip-
ment design is presanted. {Author)

A74-127192 A first generation of L-Band avionics for
AEROSAT. J. Gutwein, E. Ferrari, and L. Klein (U.S. Department of
Transportation, Transportation Systems Center, Cambridge, Ma§s.).
In; EASCON '73: Electronics and Aerospace Systems Convention,
Washington, D.C., September 17-19, 1973, Record. .

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 1562-161. 10 refs.

The objectives of experimental L-Band avionics for the Experi-
mentation and Evaluation {E&E} Phase of AERQSAT are discussad.
The impact of system design and tests dictate a flexible avionics test
bed adaptable to a rapidly developing technology. A specification is
presented for a first generation of L-Band avionics based upon the
reference avionics interface parameters of the AERQSAT system
spacification. A brief review of L-Band technotogy of critical avionics
sub-slements is given to substantiaie the technical position of this
specification. It is concluded that the status of L-Band avicnics
technology has advanced wherein the confidence level of avionics
performance is consistent with system performance expectations and
that cost/baneficial avionics can be proiected for a future operational
system beyond the E&E phase of AEROSAT. {Author})



A74-12193 Description and cost of a satellite-based
oceanic ATC system. J. A, Scardina {Mitre Corp., McLean, Va.}. In:
EASCON '73; Electronics and Aerospace Sysiems Convention,
Washington, D.C., September 1719, 1973, Record.

New York, institute of Electrical and Electronics
Engineers, Inc., 1973, p. 162-169. 5 refs.

This paper describes a configuration and operating concept for a
satellite-based oceanic ATC and communication services system to
serve the needs of oceanic aviation beginning in the mid 1980's. The
operational satellite system described herein would provide voice and
data communication for ATC and airline company operations as well
as dependent and/or independent surveillance for aircraft position
determination. The systern is sized in terms of the number of satellite
channels required to accommodate the estimated peak traffic load
for 1990. Annual cost estimates for this candidate operational
system are then presented for a configuration incorporating 2
autamated ATC centers and compared to the extrapolated costs of
the current oceanic system. {Author}

A7412198 Advanced enroute air traffic control radar
systern /ARSR-3/. P, C. Ratiiff (FAA, Washington, D.C.} and L. F.
Meren {Westinghouse Electric Corp., Pittsburgh, Pa.). In: EASCON
*73; Electronics and Aerpspace Systemns Convention, Washingten,
D.C., September 17-19, 1973, Record. New
York, Institute of Eiectrical and Electronics Engineers, Inc., 1973, p.
199-205.

n arder to detect smali aircraft under adverse conditions, the
ARSR-3 features dual beam receivers, sharp cut-off an the underside
of the elevation pattern, impr:wed circular polarization, 2 coherent
klystran transmitter, a range-azimuth-gating system, constant false
alarm rate receivers, weather receivers, and dual channel, diplex
pperation. A system description is given and the performance
characteristics are discussed. G.R.

A74-12203 Progress in aerospace sciences. Volumz 14.
Edited by D. Kiichemann {Royal Aircraft Establishment, Farn-
borough, Hants., England}, P. Carriére, B. Etkin, W. Fiszdon, N.
Rott, 5. Smolderen, |. Tanj,.and W. Wuest. Oxford and New York,
Pergamon Press, 1973, 311 p. $37.50.

Recent theoretical dnd experimental advances in aerospace
research are described in papers dealing with high-speed aerodynamic
test facilities, magnetic suspension and balance systems for wind-
tuninel studies, theoretical treatment of hypersonic flow past canical
bodies, numerical prediction of base pressure in two-dimensional
steady flows, and general :aerodynamic noise theory with particular
application to jet noise. Attention i3 given to the design and
performance aspecis of hypersonic test facilities, magnetic field
configurations and system design aspects for magnetic suppart of
modeis in wind tunnels, the problem of generating aerodynamic lift
either for sustained hypersonic flight or during atmospheric reentry,
existing thearies for predicting base pressure in two-dimensional base
flows without periodic vortex shedding, and recent developments in
jet noise research.

T.M.

A74-12204
use with wind tunnals. E. E. Covert, M. Finston, M. Vlagjinac, and T.
Stephens {(MIT, Cambridge, Mass.}. In: Progress in aerospace sciences.
Volume 14, Oxford and New York, Pergamon
Press, 1873, p. 27-107. 140 refs.

Description of the principles of operation and design features of
magnetic balance and suspension systems used to provide inter-
ference-free support of models in wind-tunnel tests. The term
balance is applied to cases where the suspension is used for direct
measurement - e.g., unknown aerodynamic forces and torgues
applied to a model by the relative velocity of the wind are balanced
by (1) known gravitational and inertial forces and torques and (2]

Magnetic balance and suspension systems for -
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magnetic forces and torques given in terms of electric currents.
Attention is givert to elementary magnetic concepts, generation of
forces and torques, system analysis procedures, magnetic  field
configurations, materials emplayed, power supplies, cooling tech-
nigues, control systems, and scaling laws. T.M.

AT4-12205 Theory of hypersonic flow about a wing. A. L.
Gonor {Moskovskii Gosudarstvennyi Universitet, Moscow, USSR},
In: Progress in aergspace sciences. Volume 14.f
Oxford and New York, Pergamon Press, 1973, p. 109-175. 58 refs,
Recent advances in the theary of hypersonic flow about bodies
of nove! shape are examined with reference to the problem of
genarating aerodynamic Jift either for sustained hypersonic flow or
during atmospheric reentry. Atiention is given to analysis of
hypersonic flow past conical wings with an attached shock wave,
caloulation of the entropy layer on the wing surface, and numerical
evaluation of hypersonic flow about a finite thickness delta wing and
caret wing. A solution of an optimization problem provides the
configuration of a conical body having a maxirmum lift-to-drag ratio
for an assumed constant coefficient of local friction and & pressure
distribution described by Newton's law. T.M.

A74-12207 Introduction to asrodynamic noise theory. H.
V. Fuchs and A. Michalke {Deutsche Farschungs- und Versuchs-
anstalt fir Luft- und Raumfahrt, Institut fir Turbulenzforschung,
Berlin, West Germany). In; Progress in serospace sciences. Volume
14. Oxfard and New York, Pergamon Press,
1973, p. 227-297. 33 refs,

Advances in agrodynamic noise theory are reviewed in a unified
approach based on Lighthill’s wave-equation treatment. A general
integral solution of the inhomaogeneous wave equation is discussed
with allowance for boundary effects, and Lighthill's acoustic analogy
is described in terms of equivalent simple sources. Approximate
procedures in aercdynamic noise theory are outlined; covering
simplified descriptions of far-field sound intensity for varipus types
of sources. Dimensional analysis is performed neglecting the effect of
retardedt time, Particular applications to jet noise are covered with
the assumption of a specific structure of the turbulence convected by
the flow. Spectral methods in jet noise theory are examined whereby
individual frequency compoenents of saund are derived by means of a
Fourier transform with respect to time. T.M.

ATA12296 > 4 The acoustics of aircraft engine-duct systems.
A. H. Nayfeh, J. E. Kaiser, and D. P. Telionis {Virginia Polytechnic
Institute and State University, Blackshurg, Va.). Canadian Aero-
nautics and Space Institute and American Institute of Aeronautics
and Astranrautics, Aeronautical Meeting, Montreal, Canada, Oct 29,
30 1973, AfAA Paper 73-1163. 37 p. 114 refs. Members, $1.50;
nonmembers, $2.00. Grant No. NGR-47-04-109,

Maise generated in aircraft engines is usually suppressed by
acoustically treating the engine ducts. The optimization of this
treatment requires an understanding of the transmission and attenua-
tion of the acoustic waves. A critical review is presented of the state
of the art regarding methads of determining the transmission and
attenuation parameters and the effect on these parameters of {1}
acoustic properties of finers, {2] the mean velocity, including
uniform and shear profiles and nonparallel flow, (3) axial and
transverse temperature gradients, (4) slowly and abruptly varying
cross sections, and {5l finite-ampiitude waves and nonlinear duct
liners. [Authort

A?4-12216 # A simulation approach for studying the inter-
actions of noise, patronage, and economic viability for air transporta-
tion systems. H. Solomon (Systems Controt, Inc., Palo Alto, Calif.).
Canadian Aeronautics and Space Institute and American Institute of
Aeronautics and Astronautics, Aeronautical Meeting, Montreal,
Canacfa, Qct, 29, 30, 1973, AIAA Paper 73-T167. 12 p. Members,
$1.50; nonmembers, $2.06.
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The assessment of the potential of new transportation concepts
requires the ability to forecast the interaction between prospective
wavelers, the demographic and socicecanotic conditions anticipated
for the arena in which they are traveling, and the projected modes of
transportation for both the intercity and port access segments of the
trip. These factors are considered in the Transportation System
Simulation (TS5) approach described. The TSS method is applied in
a study of the STOL aircraft potential in short-haul, high density
arenas. Study ground rules and guidelines are discussed together with
a STOL system definition and a port related indirect operating cost
program, G.R.

ATAA221T 4 Bircraft noise relief potential at major hub
sirports. S. Sokolsky (Aerospace Corp, Los Angeles, Calif.}.
Canadian Asronautics and Space Institute and American Institute of
Aegronautics and Astronautics, Aeronsutical Meeting, Montreal,
Canada, Oct. 29, 30, 1973, AlAA Paper 73-1164. 13 p. 25 refs.
Members, $1.50; nonmembers, $2.00.

The effectiveness of various strategies for alleviating noise due to-

aircraft operations over communities near hub airports is examined,
Included are the effects of {1} power and flight path management,
{2) measures for reducing source noise, {3) changes in the traffic mix
and (4) introduction of ‘quiet’, advanced aircraft. The scenarios
studied utilize recent traffic mixes observed at the Los Angeles
International Ajrpori as a baseline from which noise abatement
alternatives are derived. The results indicate that introduction of
quiet aircraft with improved terminal area performance capabiiities
may effect containment of adverse noise impact within the confines
of the airport boundary, Reductions in the residential area exposed
te high noise tevels is also noted when two-segment approaches are
flown and when various retrofit techniques are employed.  {Author)

A74-12218 ¥ On the theory of jet noise and its applications,
G. M. Lilloy {Southampton, University, Southampton, England), P.
Morris, and B. J. Vester (Lockheed-Georgia Co., Marietta, Ga..
American Institute of Aeronautics and Astronautics, Aero-Acoustics
Conference, Seattle, Wash., Oct. 15-17, 1973, Paper 73-987. 37 p. 26
refs. Members, $1.50; nonmembers, $2.00.

The main characteristics of the far field sound intensity are
briefly reviewed along with the spectrum aof a jet from Lighthill’s,
formulation. The generalized convective wave eguation for the inner
flow is discussed, taking into account also the form of the solution of
the charactetistic {(diffraction} equation. On the assumption that the
large-scale turbulent structures possess little energy it is possible to
derive linear equations describing the structure and maotion of the
turbulent shear flows. The inhomogeneous Orr-Sommerfeld equation
has to be solved if the flow variabtes are Fourier decomposed in
terms of wave number and frequency. G.A.

A24-1222% 4 Transmission of sound through 2 two-
dimensional shielding jet. 5. J. Cowan and R. W. Crouch (Boeing
Commercial Airplane Co., Seattle, Wash.}. American Institute of
Aeronautics and Astronautics, Aero-Acoustics Conference, Seattie,
Wash., Oct. 15-17, 1973, Paper 73-1002. 8 p. 11 refs. Members,
$1.50; nonmembers, $2.00,

The measured transmission loss through a fluid layer acoustic
shield has been compared to thearetical results. Good agreement
between the experiment and theory was abtained. The experiment
determined the transmission loss as a function of the acoustic source
wave angle and frequency, and the shield temperature, velocity, and
effective widith, The shield temmperature and velocity profiles were
measured for use in the analysis. The results show that the shield
provides an effective control of noise propagation. The required
temperature, velocity, and size of the shigld are such that it is an
attractive concept for redirecting aircraft engine jet noise.  (Author)

A7812223 * § Moise generation by ducted combustion sys-
tems. H. H. Chiu, E, G. Plett, and M. Summerfield {Princeton
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University, Princeton, N.J.)J. American Institute of Aéronautics and
Astronautics, Aero-Acoustics Conference, Seattls, Wash., Oct. 1517,
1873, Paper 73-1024. 18 p. 11 refs. Members, $1.50; nonmembers,
$200. Contract No. NODDI4-67-A-0151-0029; Grant No.
WGR-31-001-241.

Analysis of the interaction bstween a zone of nonsteady
combustion and its confining duct shows that resanant type
oscillations occur with resulting noise intensities far greater than
fram corresponding uncontined flame zones. The blading action on
the flow through the compressor and turbine of en engine generates
discrete freguency noise which, it is found, is enhanced by the
response of the combustion zone in between, Ducted combustor
exxperiments verify the predicted resonant type noise, the amplitude
and frequency of which are strongly influenced by the duet
dimensions and end impedance. A convergent exit nozzle results in
stronger internal resonant noise oscillations but also generates a
higher jet velocity, with the attendant jet hoise which excesds noise
from inside the duct at jet Mach numbers near unity. {Acuthar)

AT4-12224 * §# Sonic boom analysis for high altitude flight at
high Mach number. A, Ferri, M. Siclari, and L. Ting {New York
University, Bronx, N.Y.}. American Institute of Aeronautics and
Astranautics, Aero-Acoustics Conference, Seattle, Wash., Oct. 15-17,
1873, Paper 73-1034. 30 p. 11 refs. Members, $1.50; nonmembers,
$2.00. Grant No. NGL-33-016-119.

Wumerical programs are presented which take into account the
nonlinear effects of high Mach number, the entropy change across
the shock, the entropy and enthalpy variations in the atmospheric
layer and the gravitational effect. Extension of the programs for the
axisymmetric probfems to bandle nonaxisymmetric terms is de
scribed. The asymmetry can be caused by the geometry of the body,
the lift and also the fact that the variations in the atmospheric layer
are two-dimensional. Numerical results demoenstrating the influences
of these effects and compatison with existing approximate theories
are presented, {Author)

AT74-12225* # Shottle sonic boom - Technology and predic-
tions. P. F, Holloway {NASA, Langley Research Center, Hampton,
Va.), G. A Wilhold, J. H. Jones {NASA, Marshall Space Flight
Center, Huntsvilie, Aia.), F. Garcia, Jr. (NASA, Johnson Space
Center, Houston, Tex.), and R. M. Hicks {NASA, Ames Research
Center, Moffett Field, Calif.). American Institute of Aeronautics and
Astronautics, Aero-Acoustics Conference, Seattle, Wash,, Oct 15-17,
1973, Paper 73-1039. 10 p. 9 refs. Members, $1,60; nonmembers,
$2.00.

Because the shutte differs significantly in both geometric and
pperational characteristics from conventional supersonic aircraft,
estimation of sonic boom characteristics required a new technolagy
base. The prediction procedures thus developed are reviewed. Flight
measurements obtained for both the ascent and entry phases of the
Apolla 158 and 16 and for the ascent phase only of the Apollo 17
missions are presented which verify the techniques established for
application to shuttte. Results of extensive analysis of the sonic
boom overpressure characteristics completed to date are presented
which indicate that this factor of the shuttie’s environmental impact
is predictable, localized, of short duration and acceptable, Efforts are
continuing to defing the shuttle sonic boom characteristics to a fine
level of detail based on the final system design. (Author)

A74.12227 §# A positive approach to the problems of air-
craft noise. V. L. Blumenthal, R. E. Russell, and J. M. Streckenbach
{Boeing Commercial Airplane Co., Seattle, Wash.). Canadisn Aero-
nautics and Space Institute and American Institute of Aeronautics
and Astranautics, Aeranautical Meeting, Montreal, Canada, Oct. 29,
30, 1873, AIAA Paper 73-1157. 12 p. 8 refs. Members, $1.60;
nonmembers, $2.00.

The summary of an aircraft noise reduction program is
presenited, giving attention to multitube noise suppressars installed
on early turbojet-powered aircraft, the quiet nacelle concept, and a
20-lobe jet noise suppressor enclosed in an acoustically lined ejector
shroud. It is becoming more and more apparent that aerpdynamic



noise must be considered in the design of future aircraft. An
overview of current and future problems is given. It is pointed out
that future noise reductions of significant magnitude will be
dependent on research programs not yet beoun, G.R.

A74-12280 Recovery characteristics of a single-shielded
self-aspirating tharmocouple probe at low pressure levels and
subsonic speeds. C. E. Willbanks (ARO, Inc., Arnold Engineering
Development Center, Arnold Air Force Station, Tenn.). Journal of
Physics, Part £ - Scientific Instruments, vol. 6, Nov. 1973, p.
1140-1144. 7 vefs,

A7412300 # RB 211 - The first sighteen months operating
experience /Sholto’ Douglas Memorial Lecture/. K. G. Wilkinson
(Rolls-Royee 1971/, Ltd., Derby, England}. Tech Afr, vol, 29, Nov.
1973, p. 2.6, 9.

The development history of the Rolls-Royce RBE 211-22
turbofan engine is briefly reviewed, and attention is given ta engine
performance characteristics and servicing operations as experienced
in the first eighteen manths of commercial operation. Fan disk
problems encountered in this engine are described in terms of
research undertaken to determine the cause of disk failure and the
corresponding design countermeasures, Graphs illustrate the pattern
of service aperations required in 1972 and 1973, the typical blade
temperature distributions, and stress distributions in original and
revised fan disk versions. Costs of engine operation, noise charac-
teristics, and projected design improvements are covered. T.M,

A74-12306 The friction and wear characteristics of
plasma-sprayed NiO-CaF2 in rubbing contact with a caramic matrix.
G. D. Moore (Owens-Illinois MNew Product Development Center,
Toledo, Ghio} and J. E. Ritter, Jr. {Massachusetts, University,
Amherst, Mass.). American Society of Lubrication Engineers and
American Society of Mechanical Engineers, Joint Lubrication Con-
farence, Atlanta, Ga., Oct. 15-18, 1973, ASLE Preprint F3UC-1B-3.8
p. 8 refs, Members, $1.50; nonmembers, $2.00.

A74-12316 Lithium scap dispersions as drag-reducing
hydraulic fluids. C. M. Henderson and R. C. Little {4/.S. Mavy, Naval
Research Laboratory, Washington, D.C.). American Society of
Lubrication Engineers and American Society of Mechanical Engi-
neers, Joint Lubrication Conference, Atlanta, Ga., Oct. 15-18, 1973,
ASLE Preprint 73LC-5B-2. 8 p. B refs. Members, $1.50; non-
members, $2.00. Navy-supported research. '

Lithium phenylstearate dispersions have been shown to be both
shear resistant and drag reducing under conditions of continuous
shear in a practical working environment simulating that used in
military aircraft. Losses caused by fittings, valves, changes in
diameter and the like, hawever, greatly detract from the performance
of the fluid when comparisons are made with smooth pipe
measurements pn the same fluid, These resufts suggest that systems
utitizing such fluids would have to be carefully designed to minimize
such losses in order to Maximize the drag-reduction benafits.

[Author)

A74-12332 * § Gas-lubricated foil bearings for high speed
wrboalternator - Construction and performance. L. Licht, M,
Branger {Ampex Corp.. Redwood City, Calif.}, and W. J, Anderson
{NASA, Lewis Ressarch Center, Cleveland, Ohio). American Society
of Lubrication Engineers and American Society of Mechanical
Enginsers, Joint Lubrication Conference, Atlanta, Ga., Oet. 15-18,
1973, ASME Paper 73-Lub8. 8 p. 15 refs. Members, $1.00;
nonmembers, $3.00. NASA-sponsored research.

Foil bearings were designed and fabricated to replace pivoted-
shoe journal bearings In & Brayton cycls turboalternator, within
space limitations and constraints imposed by the existing machine.
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The foil bearings were integrated into a unified assembly with the
rotor, housing, seals, and gimbal-mounted thrust bearing, without
changes and modifications of machine components other than the
journal bearings. The gas-lubricated foil bearings, which require no
external pressure-source, furnished a stable support for a 21.9 pound
rotor in the vertical attitude at speeds to 43,200 rpm. Excellent
wipe-wear characteristics permitted well over 1000 start-stop cycles,
without deterioration of performance in the entire speed range. The
paper reviews salient aspects of design, fabrication, and performance.
An account is given of rotor dynamics during starting, stopping, and
travarsing the region of resonances, The state of journal and foil
surfaces is examined following intensive start-stop cycling and
high-speed runs over extended periods of time. {Author}

A74-12333 * # A thermal, thermoelastic, and wear simulation
of a high-energy sliding contact problem, F. E. Kennedy, Jr. and F,
F. Ling (Rensselaer Polytechnic Institute, Troy, MN.Y.). American
Society of Lubrication Engineers and American Society of Mechani-
cal Engincers, Joint Lubrication Conference, Atlanta, Gs., Oct.
15.18, 1972, ASME Paper 73-Lub6. B p. 21 refs. Members, $1.00;
nonmembers, $3.00. Grant No. NGR-33-018-152.

This paper describes an investigation of the sliding contact
problem encountered in high-energy disk brakes. The analysis
includes a simulation modeling, using the finite elemant method, of
the thermaoelastic instabilities that cause transient changes in contact
1o occur on the friction surface. In order to include the effect of
wear of the concentrated contacts on the friction surface, a wear
criterion is proposed that results in prediction of wear rates for disk
brakes that are guite close to experimentally determined wear rates.
The thermal analysis shows that the transient temperature distribu-
tion in a disk brake can be determined more accurately by use of this
thermomechanical analysis than by a more conventional analysis that
assumes constant contact conditions. 1t is also shown that lower,
more desirable, temperatures in disk brakes can be attained by
increasing the volume, the thermal conductivity, and especially, the
heat capacity of the brake components. {Author)

A74-12352 % ¥ A life study of AISI M-50 and Super Nitralloy
spur gears with and without tip relief. D. P. Townsend and E. V.
Zaretsky (NASA, Lewis Research Center, Cleveland, Ohio}.
American Sociely of Lubrication Englneers and American Society of
Mechanicel Engineers, Joint Lubrication Conference, Atlanta, Ga.,
Qct. 15-18, 1973, ASME Paper 73-Lub-38. 7 p. 13 refs. Members,
$1.00; nonmembers, $3.00.

Al4-12355 Radar - Present and future; Procesdings of the
International Counference, London, England, October 23-25, 1973,
Conference spansored by the Institution of Electricai Engineers,
Stevenage, Herts., England, Institution of Electrical Engineers (IEE
Conference Publication, No. 106), 1973. 445 p. $29.10,

Recent developments in radar theory and hardware are de-
scribed in papers dealing with improvements designed to alleviate
existing problems in ATC and surface navigation applications.
Attention is given to ATC secondary surveillance radars with
improved transponder signal tripgering and detection, automatic
surveillance radars featuring computer control of transmission
parameters and data display, phased-array radars with reduced
system cost and complexity, new technigues for MTI clutter locking,
and applications of Kalman filtering to target tracking. Hardware
improvements are described for antenna arrays, miCrowave sources,
waveguide systems, and displays. Signal processing technigues and
computer software are included for problems of clutter rejection,
errar-free extraction of information fram raw radar data, and control
of transmission parameters.

T.M.

AT4- 12357 Secondary surveillance radar in ATC. C.
UNlyatt (Roya! Radar Establishment, Malvern, Wores., England). in:
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Radar Present and future; Proceedings of the Internationat
Conference, London, England, COctober 23-25, 1973.

Stevenage, Herts.,, England, Institution of Electrical
Engineers, 1973, p. 20-25, 8 refs,

Existing major drawbacks of secondary surveillance radars in
ATC applications are described in order to explain the rationale for
continuing research and development efforts. Factors affecting the
accupancy of transponders, interrogatars, and decoders are discussed
together with methods which can be employed to minimize
saturation effects leading to loss of replies from wransponders,
Garbling problems which arise when aircraft are spaced too closely
for adequate resolution are considered along with causes of position
errors and destructive interference. T.M.

AT4-12358 New developments in secondary surveillance
radar. M. C. Stevens (Cossor Electronics, Ltd., Harlow, Essex,
England}. In: Radar - Present and future; Proceedings of the
International Conference, Londen, England, October 23-26, 1973,

Stevenage, Herts,, England, Institution of Elec
tricat Engineers, 1973, p. 26-31.

The shortcomings of secondary surveillance radars presently
used in ATC applications are delineated, and corresponding improve-
ments in equipment design and operation are proposed. Attentian is
given to causes of lost or lacking transpander replies, garbling effects
produced by reflection from other aircraft, and muitipath propaga-
tion problems. fmprovements in bearing measurement and in round
trip reliability involve the use of manopulse technigues, modified
pulse repetition frequencies, reduced interrogation rates, and selec-
tive addressing technigues. T.M.

AT4-12359 Equipment for suppressing reflected secondary
radar signals. E. Brook-Footitt (Cossor Electronics, Ltd., Harlow,
Essex, England). In: Radar - Present and future; Proceedinas of the
International Conference, London, England, October 23-25, 1973.

Stevenage, Herts., England, Institution of Elec-
trical Engineers, 1973, p. 38-42.

Description of an ATC secondary surveiliance radar system
designed to minimize false transponder replies caused by signal
reflections from stationary and moving surfaces. The system relies on
the transmission of two interrogator signals {spaced by 2 microsec)
to suppiess transponders which would otherwise be interrogated by
reflections. This is similar ta the improved three-pulse ISLS system
recommended by }CAQ, but the proposed system offers additional
advantages of minimum interference to adjacent interrogators and
minimum phase conflict in the transmission of interregation pulses,
Separate transmitters are employed along with directional antennas
to suppress unwanted reflections in a desired sectar anly. T.M,

A7412382 Present and future radar display techniques. D.
W. G. Byatt (Marconi Research Laboratories, Great Baddow, Essex,
England} and J. Wild {(Marconi Radar Systems, Ltd., Chelmsford,
Essex, England). In: Radar - Present and future; Proceedings of the
International Conference, London, England, October 23-25, 1973,

Stevenage, Herts.,, England, Institution of Elec-
trical Engineers, 1873, p. 201-206.

General discussion of advances in visual display systems used to
present graphic and alpha-numeric radar information in ATC
applications. CRT displays are described in terms of electrostatic and
electromagnetic deflection systems, color display techniques, and
storage capabilities offered by the use of an internal storage mesh, A
LED panel display used to monitor the final approach of aircraft is
explained by discussing target extraction circuitry, a memory unit,
the decoder, and driving clrcuits. Merits and drawbacks of liquid
crystal displays for radar applications are brigfly evaluated. T.M.

A74.12389 Bird strike and the radar properties of birds, E.
W. Houghton, F. Blackwell, and T. A. Wilmot {Royal Radar
Establishment, Malvern, Worcs., England). tn: Radar - Present and

28

future; Proceedings of the International Conference, London,
England, October 23-25, 1973 . Stevenage,
Herts., England, Mnstitution of Electrical Engineers, 1873, p.
257-262, 6 refs.

The current status of radar studies of bird movements and of the
radar properties of birds is reviewed. Broad-scale movements are
being tracked by means of military and ATC surveillance radars
operating at S-band, usuatty fitted with on-demand MTI. At the peak
of bird migrations, military and civilian surveillance radars can follow
bird mavements at heights of roughly 1800 m to the radar horizon at
80 10 90 n mi and 15 n mi, respectively. Airspeed can be obtained
vectorially from the radar measured velocity and wind velocity.
Models for determining the echo properties of birds are examined.
Both ftight and echo properties can be cornbined to give an estimate
of the height and weight distribution of bird rnovements. V.P.

A74-12386 The improvement in performance of an S-band
suryeillance radar operating in conditions of rain clutter, R, N
Stevens and D. C. Cordiner (Marconi Radar Systems, Ltd.,
Chelmsford, Essex, England). In: Radar - Present and future;
Proceedings of the International Cenference, London, England,
October 23-25, 1973, Stevenage, Herts.,
England, Institution of Electrical Engineers, 1873, p. 297-302.
Circular polarization and pulse compression ar¢ considered as
approaches to performance improvement in an S-band surveillance
radar during rain clutter. A modified receiver channel using circular
polarization is proposed for this purpose. The relatively low-cost
moadification of the receiver channel resulted in an appreciable
performance improvement of the radar in controlling aircraft at low
jevels during rain clutter, The use of the modified completely
separate receiver channel minimized interference in the existing radar
system and inconvenience to the operation staff, V.2

AT4-12402 A primary radar automatic track extractor. R,
E. Howick (Marconi Radar Systems, itd., Chelmsford, Essex,
England). In: Radar - Present and future; Proceedings of the
International Conference, London, England, October 23-25, 1973.

Stevenage, Herts., England, Institution of Electri-
cal Engineers, 1973, n. 339246,

A method of generating track information from primary radar
data is discussed which, although developed for the military
environment, has possible applications in civil air traffic control
systems. Two of the fundamental reasons for automating the
tracking function are to reduce the manpower required to pravide
the tracking facility for automated air defense systems and to
provide a constant level of vigilance for detecting air space intrusions,
The tracking process is considered in two parts: the detection and
initiation of new tracks, and the continuity following of established
tracks. F.R.L.

AT4-12403 Use of synthetic radar information - Opera-
tional and technical aspects. K. Mellberg {Stansaab Elekironik AB.,
Barkarby, Sweden). In: Radar - Present and future; Proceedings of
the International Conference, London, Engtand, October 23-25,
1973. Stevenage, Herts., England, Institution of
Electrical Engineers, 1973, p. 347-351.

Synthetic radar informatian is derived by digital radar signal
extraction technigues which reduce the radar information to volumes
which can be handled and stored in digital computers, The storage
facility automatically offers the possibility of high-repetition update
of a display picture which then obtains & steady brightness anc_l can
be viewed under normal ambient fighting conditions, a convenience
for controllers. Because of the high-repetition picture update_ a
short-persistence tube phosphor can be used which does not give
smearing effects. F.R.L.

AT4-12406 Flexibility in computer-assisted radar - Con-
trolled interceptions. R. G. Prior (Marconi Radar Systems, Ltd.,



Chelmsford, FEssex, England), In: Radar - Present and future;
Proceedings of the International Conference, London, England,
October 23-25, 1973, Stevenage, Herts.,
England, Institution of Electrical Engineers, 1973, p. 365-370.

The intercaption task entails the detection and tracking of an
aircraft, the recognition of that aircraft as a real or patential threat,
the assessment of whether an interception is possible, the selection of
the optimum fighter weapans system and tactics, the approach to the
target, and the attack. It is shown that software in modern air
defence systems can now provide a greatly improved service both to

executive controllers and 1o interception controllers, relieving them -

of much of the drudgery without depriving them of the ability to use
their own intelligence and initiative. F.R.L.

AT4-12424 # Sefection of cutting conditions in the ma-
chining axial-flow tompressor biades on an assembled ‘rotor (O
vybore rezhimov rezaniia pri obrabotke rabochikh lopatok osevykh
kompressorov na sobrannom rotore). D. M. Bavel'skii, A. V. Belov,
and A. V. Fisher. Enemgomashinostroenie, vol. 19, Sept. 1973, p.

26-29. In Russian. i
The mechanism of the interaction between the cutting toof and

the edges of the blades of a rotating rotor is examined, and a refation
describing the static stresses arising in the blades as a function of the
cutting conditions is derived. Within the scope of some limiting
assumptions, the refation makes it possible to evaluate the magnituds
of the stresses and to select the optimum cutting conditions. V.p.

- A74-12441 B simplified method for studying the aero-
" dynamic 'heating of axisymmetric bodies at an angle of attack
{Metodo semplificato per 1o studie del riscaldamento aerodinamico
" di corpi @ssialsimmetiiti ad incidenzal. E. Vallerani and G. Sriider
{FIAT S.p.A,, Divisione- Aviazione, Turin, \taly}. [Associazione
Italiana o Aeronautica e Astronautica, Congresso Nazionale, 1st,
Palermno, ttaly, Oct 27.31, 1971.) L Aerotecnica - Missilf e Spazio,
vol, 62, June 1973, p. 205-214. @ refs. In 1talian.
Description of a simplified method for studying the effect of the
angle of attack on the distribution of the convective heat flux along
. axisymmetric bodses. Starting from simple kypotheses of geometrical
. nature, the geometry of the streamiines is determined, and the local
values of the scale .Jfactor representing the divergence of the
streamiines are estimated, The heat flux distribution both in laminar
. and in turbulent flow is analyzed, extending to the three-dimenstonal
cace formulas obtained in the axisymmetric case. Results ablained
far a sphere-cone configuration with a half-angle of 30 deg at Mach
10 are discussed and are campared with available experimentat data.
: AB.K.

A74-12442 Transport vehicles - Weights and loads (Veicoli
da trasporto - Pesie catichi). B. Vannutelli {Roma, Universita, Rome,
laly). L'Agrotecnica  Missili e $pazio, vol. 52, June 1973, p.
215220, In baban.

Representation of the empty weights and payloads of the most
weil known commercial aircraft, starting from the DC 3, in the form
of graphs showing the distinctive eharacteristics of propeiler-driven,
turboprop, and turbojet aircraft in passenger ang cargo Versions, Itis
shown that such graphis-make it possible to determine the effect of
the loads, the foad distributions, the aircraft architectures, the
materials empioyed, the ioad factors, eic., an the structural weights,
They also make it possible to evafuate the quality of existing or
planned aircraft, inciuding all-wing types. A.B.K.

A74-12444 Study of unconventional gyroscopic ap-
paratus. | (Etude des appareils gyroscopiques non conventionnels. ).
J. Puls (Deutsche Forschungs: und Versuchsanstalt fiir Luft- und
Raumfahrt, Institut fir Dynamik der Flugsysteme, Obemfafien-
hofen, West Germany). Navigation (Paris}, voi. 21, Oct. 1973, p.
393-402. 8 refs, In French, ’
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Examination of unconventional gyroscopes known at present
indicates that their accuracy cannot be campared with that of
conventional epparatus. Only tha alectrostatic gyroscope has an
accuracy which is comparable and even superior. This gyroscope is
being further developed hecause of its possibilities of acceleration,
often very high, and its robustness and low price. Gyroscopes with
immersed rotors, Yotating gyroscopes with internaf centering, gyro-
scopes with liguid rotors, and yas gyroscopes are considered. F.R.L.

A74-12446 Appfication to zone navigation /R/Nav/ of
hybrid navigation systems (Application & la navigation de zone
{R/Nay/ des syssémes de navigation hybride). G. Ferlet {Société
d'Applications Générales d’Electricité et de Mécanigue, Paris,
Evancel. (instituts de Navigation Europdens st Américains, Congrés
Intarnational, Hanover, West Germany, Oct. 2-5, 1973.) Navigation
{Paris), vol, 21, Oct. 1973, p. 421-434. in French.

Zone navigation rests on the creation of phantom beacons, or
rotating points, distinct from the VOR and DME radio beacons,
between which the aircraft is piloted according to an orthodromic
route. The judicious distribution of rotating points assigned 10 each
aircraft leads to a beiter distribution of the air space. An experi-
mental system, SEN (systéme expérimentat de navigation) for zane
navigation is described. The principal objective of SEN is to be an aid
to the study and perfection of hybrid systems. SEN makes it possible
to study the following prablems: development of a complementary
Inertia-Vor-OME system by optimal stavistical filtering, and study of
the man-machine dialog, one of the basic elememts of zone
navigation, F.R.L.

A74-12447 New concepts of visualization for aircraft
{Nouveaux concepts de visualisation pour avions). M. Coussediére
{Thomson - CSF, Division Equipments Avionigues et Spatiaux,
Malakoff, Hauts-de-Seine, France). Mavigation {Paris), vol. 21, Qct,
1973, p. 436-447. In French.

It is possible today to conceive of an integration of information
at the instrument panel level thanks to electronic systems based on
cathode ray tubas. The flexibility of etectronics makes it possible to
exhibit according to the pilot's choice, the visualization best adapted
for each phase of flight, whether for ‘head-up’ or ‘head-down”
displays. The man-machine interface can be realized in the form of
an electronic keyboard. Such an integration can present a sum total
of information which is actually dispersed on several conventional
slectromechanical instruments, is not visualized on the conventional
instrument panel, and can visualize only that information which is of
interest, An operationals description is given, and technical character-
istics and examples of apparatus that has heen developed are
described. F.R.L.

AT4-12448 The aeronautical satellites: Deluxe gadgets or
system of the future {Les satellites adronautiques: Gadgets de luxe
ou systéme de [avenir). J. Villiers {Administration Centrale de
Y Aviation Civile, Paris, Francel. Navigation (Paris), vol. 21, Oct.
1973, p. 448-454_ In French, ’

It is shown that the total avionics cost, including the space
section, of an-aeronautical sateflite is of the order of $12,60 per hour

of flight of a long-range aircraft. Above Africa, in the absence of any
supplementary benefit, putting aeronautical satellites to work would
only increase the cost of the service rendered by less than 8 percent.
It is pointed out that the aeronautical satellite service would be
entirely paid for by an eventual average reduction of flight time of
0.4 percent. F.R.L.

A74-12449 Integrated navigation in the air and on the sea
{Navigation intégrée dans les airs et sur la mer). P. Hugon. Navigation
{Paris}, vat. 21, Oct. 1973, p. 463-486. In French,

An attempt is made to show how, with present methods,
technology has succeeded with a performance which may be costly,
hut is certainly admirable in that it makes possible integrated and
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automatic navigation. The Coflins ANS 70 A system intended for the
DC-t0 and the Mona-Ambac system of the Arma and Decca
companies, intended for the Lockheed Tristar L-1011 are described,
The latter is a modular system of zone navigation. Attention is given
to the Magnavox satellite navigation system for maritime purposes.

F.R.L.

AT4.12496 * ¥ Effect of exhaust nozzle configuration on
serodynamic and acoustic performance of an externally blown flap
system with a quiet 6:1 bypass ratio engine. N. E. Samanich, L. 1.
Heidetberg, and W. L. Jones (NASA, Lewis Research Center, STOL
Project Propulsion Office, Cieveland, Chiol. American Institute of
Asronautics and Astronautics and Society of Autorotive Engineers,
Propufsion Conference, 9th, Las Vegas, Nev., Nov. 5.7, 1973, AIAA
Paper 73-1217. 31 pn. 10 refs,

A highty suppressed TF-34 engine was used to investigate engine
and flap interaction noise associated with an externally blown ftap
STOL powered lift system. Noise, efficiency, and veloeity decay
characteristics of mixed and separate flow exhaust sysiems including
convergent, co-annular, and lobed designs were determined with the
engine operating alone. Noise data were then ohbtained for saveral of
the exhaust configurations with the engine blowing a wing-flap
segmant. Noise for both the engine alone and the engine with blown
flaps showed substantial differences for the various exhaust configu-
rations tested. The differences in observed noise are refated primarily
to nozzle effective exhaust velocity, flap impingement velocity, and
noise spectral shape. {Authar)

A74-12496 * # Some design considerations for supersonic
cruise mixed compression inlets, D, N, Bowditch (NASA, Lewis
Research Center, Propulsion Aerodynamics Branch, Cleveland,
Ohiol. American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Propulsion Canference, 9th, Las
Vegas, Nev., Nov. 5-7, 1973, AIAA Paper 73-1269. 19 p, 33 refs.

A mixed comprzssion inlet designed for supersonic cruise has
very demanding requirements for high total pressure recovery and
low bleed and cawl drag. However, since the optimum inlet for
supersonic cruise performance may have other undesirable character-
istics, it is necessary to establish trade-offs between inlet per-
formance and ather inlet characteristics. The paper will review some
of these trade-offs between the amount of internal compression,
aerodynamic performance and angle-of-attack tolerance. Also some
techniques in use at the Lewis Research Center far analysis of
baundary layer control and subsanic diffuser flow will be discussed.

{Authaor)

AT4.12497 * ¥ Minimizing boundary layer bleed for a mixed
compression inlet. J. F. Wasserbauer, R, J. Shaw, and H. £. Neumann
(NASA, Lewis Research Center, Clevetand, Ohio}. American Institute
of Aeronautics and Astronautics and Society of Automotive Engi-
neers, Prapulsion Conference, 9th, Las Vegas, Nev., Nov. 57, 1973,
AlAA Paper 73-1270. 20 p. 8 refs.

An experimental investigation of a full scale mixed compression
inlet sized for the TF30-P-3 turbofan engine was conducted at Mach
2.5 and 2.0 aperating conditions. The two cone axisymmetric inlet
had minimum internal contraction coansistent with high total pressure
recovery and low cowl drag. At Mach 2.5, inlet recovery exceeded
0.90 with only 0.02 centerbody bleed mass-flow ratio and zero cowl
bleed. A canterbedy bleed of approximately 0.05 gave a maximum
imlet unstart angle-of-attack of 6.85 deg, Inlet performance and
angle-of-attack tolerance is presented for operation at Mach 2.5 and
2.0. {Author}

AT&-12515 Eclipse flight of Concorde 001, J. Beckman
(Queen Mary College, London, England), . Begot (CNRS, Institut
d’Astrophysique, Paris, France), P. Charvin {Institot  Mational
o' Astronomie et de Geophysique, Meudon, Hauts-de-Seine, France),
D. Hall {Kitt Peak National Observatory, Tucson, Ariz.), P. Lena, A,
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Soufflot {Paris VI, Université; Meudon, Observatoire, Meudon,
Hauts-de-Seine, France}, D. Lichenberg (California, University, Los
Alamos, M. Mex.), and P Wraight {Aberdeen, University, Aberdeen,
Scotland). Aature, voi. 248, Nov. 9, 1973, p. 72-74, Rasearch
supported by the Société Nationale Industrielle Aérospatiale, Centre
Mational de la Recherche Scientifique, Science Research Council, and
NSF.

The tive experinents conducted during the eclipse flight of
Concorde 001 are discussed. One experiment was concarned with the
examination of the upper chromosphere on the basis of the emission
in tha range from 300 to 1,500 micrometers. Another experiment
had been designed to measure the lifetime of typical structures in the
inngr coronpa, to search for oscillatory motions, and ta study the
outer corona by photographic photometry, Cther experiments are
connected with the assessment of IR emission of the thermal corona,
the near IR emission of the upper atmosphere, and the high
resglution of the emission line corona, G.R.

AT12H10 ¥ Gas turbine engine maiashaft roller bearing-
system analysis. J. H. Rumbarger, €. G. Filetti, and D, Gubernick
{Franklin Institute, Research Laboratories, Philadelphia, Pa.).
fAmerican Society of Mechanical Engineers, Paper 73-Lub-4, 1973))
ASME, Transactions, Series F - Jaurpal of Lubrication Technotogy,
vol. 85, Oct, 1973, p. 401-416. 23 refs. Research sponsored by the
Franklin Institute.

An interdisciplinary systems analysis is presented for high-speed
gas turbine engine mainshaft roller bearings which will engble the
designer to meet the demands for ever higher rotative speeds and
operating temperatures, The latest elastohydrodynamic experimental
traction data are included. Analytical results cite a need for better
definition of the rolling friction portion of the total traction. A fluid
mechanics model for the detailed analysis of fluid drags is developed
based upon a turbulent vortex-dominated fiow and includes the
effect of lubricant flow through the bearing. A complete thermal
analysis including dynamic and thermal effects upon bearing dimen-
sions and resulting clearances is also included. Heat transfer
coefficients are given in detail. Sheft power loss and cage slip
predictions as & function of load, speed, and lubricant supply
correlate well with available experimental data, {Author)

AT4-127152 # Photographic pyromeiry in an asroballistic
range. P. H. DBugger, O. H, Bock, C. P. Enis, and B. W. Gilley (ARO,
Inc., Arnald Engineering Development Center, Arnold Air Force
Station, Tenn.}l. In: Optical instrumentation engineering in science,
techiiology and society; Proceedings of the Sixteenth Annuat
Technical Meeting, San Mateo, Calif., October 16-18, 1972,

Redondo Beach, Calif., Society of Photo-optical
Instrumentation Engineers, 1973, p. 17-26, 19 refs. Contract No.
F40600-73-C-0004.

A photographic pyrometry method was selected for the determi-
nation of the surface temperatures of aerodynamic models in free
flight within aeroballistic ranges. The method makes use of a
high-speed image converter camera system t& obtain a step-motion
seM-luminasity photograph of the model in flight. Exposure times as
short as 10 nanoseconds can be obtained. Calibration data from a
carbon-arc reference source are recorded on identical film and are
processed simulaneously with the modei photograph. Densities on
the film image of the model surface are measured and converted to
temperatures, using the calibration data, G.R.

AT&12799 = # Developing a technology base in planatary
entry sercthermodynamics. W. B. Olstad (NASA, Langley Research
Center, Advanced Entry Analysis Branch, Hampton, Va.). Inter
national Astronautical Federation, International Astronautical Cen-
gress, 24th, Baku, Azerbaidzhan SSR, Oct 7-13, 1973, Paper. 22 p.
46 refs, :

The longrange objectives of the eniry technology program are
to insure that an adequate technology base for a great variety of
mission options exists. Consideration has been given to the entry of



vehicles into the atmospheres of all the planets with the exception of
Pluto. The experimental facilities for the studies are discussed, giving
attention to shock tubes, the planetary entry radiation facility,
ballistic ranges, the expansion tube, and arc jet facilities. Flight
experiments are considered along with computational analyses and
engineering approXimations, G.R.

A74-12804 # Prediction of unsteady airloads for the solu-
tion of the panel flutter problem of nosecones and conical shell
structures. H. Firsching and K.-L. Chao (Aercdynamische Versuchs-
anstalt, Gottingen, West Germany), international Astronautical
Federation, International Astronautical Congress, 24th, Baku, Azer-
baidzhan S8R, Oct 7-13, 1973, Paper, 8p. 7 refs.

Applying the Slender Body Theory, the unsteady airtoads an
harmonically oscillating nosecons  structures are calculated for
various vibration parameters. The numerical results are presented as
generalized airforces and are compared with corresponding results
obtained by Piston Theory. {Author]

A7412820 * # A costeffective approach for flight experi-
ments - Application of Airborne Science aircraft experience to the
Shuttle Sortie Labh. D. R. Mulholland {NASA, Ames Research Center,
Airborne Science Office, Moffett Field, Galif.}). International Astro-
nautical Federation, International Astronautical Congress, 2dth,
Baku, Azerbaidzhan SSR, Oct 7-13, 1973, Paper. 15 p. & refs.

A74-12878 # Air and space hi-jacking. P. Magno and C.
Verdacchi (Istituto Italiano di Disitto Spaziale, Rome, ltaly).
International Astronautical Faderation, International Astronautical
Congress, 24th, Baku, Azerbaidzhan SSR, Oct. 7-13, 1973, Paper. 44
P.

The various criminal aspects of air and space *hijacking’ are
examined in terms of ‘crime as an aim’ and ‘erime as a means.” The
need for deliberate and timely action to counter such activities is

emphasized. V.P.

A74-12911 A new outbreak of Zeppelin fever. T.
Alexander. Forture, vol. 88, Dec. 1973, p. 110-113, 162, 163, 168,
169.

The possibility that very large lighter-than-air vehicles may be of
use in the future for specialized applications is examined. In
principle, there is no reasqn why an airship could not remain aloft
indefinitely, being loaded, vefueled, and recrewed by airplanes,
helicapters, or smaller airships flying up to rendezvous. Some
advanced concepts are briefly reviewed. Aspects of obtaining
developmental funding are briefly discussed. FR.L

A74-12916 # Gas generator design for a wide variety of APU
spplications. R. D. Marcy {Rockwell Internationa! Carp.,
Rocketdyne Div., Canoga Park, Calif.), American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Propufsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AlAA
Paper 73-1169. 11 p. B refs. Members, $1.50; nonmembers, $2.00.
The salection and severity of specific gas generator requiraments
such as flow range, power demand respanse, gas temperature
limitations, external heat rejection, pressure loss, specific horse-
power, and life, lead to unigque designs for varied APL applications.
Analytical techniques and development testing generated advanced
design concepts for three such Rocketdyne APU’s: an extreme
temperature, bipropelfant pulse control, radiation-coaled design; a
long-life, low-pressure, loss, low-heat rejection, monopropellant
design; and a high-powaer, wide-flow range, low-temperature mona-
propellant desigh. Each satisfactorily met requiremants for misile,
Space Shuttle, and aircraft APU installations. (Author)
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A7412921 # One-dimensional analysis of compressible sjec-
tor flows applicable to V/STOL aircraft design. K. 5. Nagarsja, D. L.
Hammond, and J. E. Graetch {USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohio). American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Propulsion
Conference, 9th, Las Vegas, Nev.,, Nov. 57, 1973, AIAA Paper
73-1184. 15 p. 16 refs. Members, $1,60; nonmembers, $2.00.

An analysis of one-dimensional, compressible, ejector flows has
heen developed for predicting the thrust sugmentations which result
from the mixing of the entrained, ambient air (called the secondary
flow) with the aircraft engine air {called the primary flow) discharged
through hypermixing nozzles into the ejector. Experiments con-
ducted with large area ratio thrust augmentors have shown that
thrust augmentation ratios of the order of 2.0 can be achieved.
Mowever, the practical integration of an ejector into an aircraft
design limits the size of the ejector, and hence, the levels of
augmentation ratios which can be achieved. More significantly,
aircraft ejector flow is compressible. The analysis takes com-
pressibility effects into consideration. {Author)

A74-12922 # Cost impact of mission requirements on future
engine design selection. R. B. Dyson and W. J. Olsson {United
Aircraft Corp., Pratt and Whitney Aircraft Div., East Hartford,
Conn.). American Institute of Asronautics and Astronautics and
Society of Automotive Engineers, Prapufsion Conference, 8th, Las
Vegas, Nev., Nov. 57, 1973, AIAA Paper 73-1186. 6 p. Members,
$1.50; nonmembers, $2.00.

Cost is becoming an increasingly important consideration in the
selection of new weapon systems. Reducing the ownership costs of
future military aircraft engines will require: (1) establishing mini-
mum acceptable airplane performance regquirements, and (2} select-
ing the engine technology levet and configuration which will achieve
these performance goals at the lowest life-cycle cost. Jet engines are
examined fram a cost and performance viewpoint and their cost
relationship to airplane mission needs developed. Several hypo-
thetical aircraft are studied to show the influence that cost
considerations may have on future engine design trends. {Author}

A74-12928 4 Propulsion requitements for powered-ift air-
craft. H. F. Kleckner {Douglas Aircraft Co., Long Beach, Calif.).
American institute of Aeronautics and Astronautics and Society of
Automative Engineers, Propulsion Conference, 9th, Las Vegas, Nev.,
Nov. 5-7. 1973 AJAA Paper 73-1214. 7 p. Members, $1.50
nonmembers, $2.00.

Advanced design work on military and commercial transports
based on the USAF Advanced Medium STOL Transport (AMST)
permits a review of propulsion requirements for powered-ITft
transports. Key requirements are discussed for a baseline military
wanspart and for a potentially profitable commercial derivative
175 passenger airplane that fits between the DC-9 and DC-10.
Takeoff thrust is determined by airplane size and field length
requirements, and cruise thrust is set by a speed requirement of Mach
0.75, compatible with the wing design and short-range operation.
The outstanding off-design performance of the powered-lift com-
mercial STOL transport is illustrated. Takeoff/eruise thrust com-
patibility is examined, and the impact of bypass ratios from 6 to 17
is discussed. Maoise characteristics of poweredHlift STOL transports
are examined in relation to existing aircraft, FAR Part 36 require-
ments, and engine by pass rateo. {Author}

AT412929 # The Fan Demonstrator Engine. R. M. Levin-
tan {United Aircraft Corp., Hamilton Standard Div,, Windsor Locks,
Conn.). American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Propulsion Conference, Sth, Las
Vegas, Nev., Nov. 57, 1973, AIAA Paper 73-1275_ 11 p. Members,
$1.50; nonmembers, $2.00.

Design criteria as well as a general description are provided for
the first full scale variable pitch fan engine tested in this country.



A74-12938

The test facility for this 6700 |b thrust engine is defined, and a
summary of the test program is presented. Aerodynamic, acoustic
and structural data from the initial test phase, are discussed. A
ground adjustable mechanism was used to set fan blade angle for the
first series of tests. A second test phase was conducted with a
dynamic pitch change capability incorporated in the engine; the
significance of reverse transient results are examined. (Author)

A74-12938 # An analytical study of icing simulation for
turbine engines in altitude test cells. C. E. Willbanks and R. .. Schulz
(ARD, Inc., Arnold Air Force Station, Tenn.). American Institute of
Aeronautics and Astronautics and Society of Automative Engineers,
Fropulsion Conferenice, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AIAA
Fager 73-71280. 11 p. 13 refs, Members, $1.50; nonmembers, $2.00.
An analytical study of icing simulation for aircraft turbine
engines in altitude test cells was made. The importance of correctly
simulating droplet-size distribution, liquid water content and humid-
ity for testing anti-icing systems was investigated. A mathematical
model of flow in an icing test cell was developed, and results of
calculations for typical test conditions are presented. The results of
the study lend further support to the fact that ground test facilities
provide the best capability for conducting turbine engine icing tests.
{Author}

AT412839 # A new test capability for propulsion system
testing. J. G. Mitchell (ARG, Inc., Arnold Engineering Development
Center, Arnold Air Force Station, Tenn.). American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Propufsion Conference, Bth, Las Vegas, Nev., Nov. 5.7, 1973, AIAA
Papar 73-1283. 14 p. 7 refs. Members, $1.50; nonmembers, $2.00.
The Air Force is presently designing a new aircraft propulsion
system test facility which is intended to alleviate presant test
deficiencies and provide the growth potential to satisfy test
requirements for the next several decades. This paper summarizes the
planning and rationale which has led to definition of facility
performance, with particular attention directed toward the more
sophisticated testing requirements of modern supersonic prapulsion
systems, Several design studies which have been instrumental in
defining major facility components are addressed. A progress report
i given on the status of design and acquisition of the Aero-
Propulsion Systerns Test Facility (ASTF). {Author)

A74-12940 % 4 Sea level side loads in high-area-ratio rocket
engines. L. H. Mave and G. A, Coffey (Rockwell International Corp.,
Rocketdyne Div,, Canoga Park, Calif.). American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Prapufsion Conference, 9th, Las Vegas, Nev., Nov. 5-7, 1973, AlAA
Paper 73-1284. €6 p. 8 refs. Members, $1.50; nonmembars, $2.00,
Contracts No. NASE-25156; No, NAS8 27980,

An empirical separation and side load model to obtain applisd
aerodynamic loads has been developed based on data obtained from
fuil-scale J-2S (265K-pound-thrust engine with an area ratio of 40:1)
engine and model testing. Experimental data include visual ohserva-
tions of the separation patterns that show the dynamic nature of the
separation phenomenon. Comparisons between measured and applied
side loads are made. Correlations relating the separation location to
the applied side loads and the methods used to determine the
separaticn location are given. (Author}

AT7A-12847 ¢ Military aircraft noise. P. A. Shahady [USAF,
Aero  Propulsion laboratory, Wright-Patterson  AFB, Dhio).
American [nstitute of Asronautics and Astranautics and Society of
Automotive Engineers, Propulsion Conference, th, Las Vegas, Nev.,
Nov. 5-7, 1873, AAA Paper 73-1291. 9 p. 13 refs. Members, $1.50;
nonmembers, $2.00,

Opportunities to reduce military aircraft noise without
inhibiting mission capability are considered, Emphasis 5 placed on
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the need for a comprehensive military aircraft noise abatement
program involving compatible land use in the vicinity of tilitary
airports, operational constraints and pracedures to reduce noise
impact and source noise reduction. The mititary to civil transfer of
aircraft and engine technalogy is discussed together with the sffect
of increasing civil noise constraints on this evolutionary practice.
Research and development activities to reduce military aircraft noise
at the source are highlighted and plans to incorporate noise redyuction
technology early in the development cycle of military engines are
outlined. Recommended noise goals for military  aircraft are
presented. {Author)

A74-12942 The effect of inlet-noise suppression on pro.
pulsion system design. C. G. Hodge, L. J. Winslow, and §. K, Wood
(Boeing Commercial Airplane Co., Seattle, Wash.). American fn-
stitute of Aeronautics and Astronautics ane Society of Automotive
Engineers, Propuision Conference, 8th, Las Vegas, Nev., Noy. 57
1873, AlIAA Paper 73.1294. 17 p. B refs. Members, $1.50;
nonmembers, $2.00.

The suppression of inlet fan noise with acoustic treatment and
high-Mach-number flow passages influences airplane acoustic perfor-
mance, propulsion performance, weight, and drag, as well as the
maintainability, reliability, and technical risk of the propulsion
system. All of these factors must be considered in the design process.
This paper surveys the state of the art and the potential of different
infet-noise-suppression concepts with regard to these factors, and
contains recommendations for future development work on inlet-
naise suppression. (Author)

A74.12043 + ¥ Influence of noise constraints on supsrsonic
Uransport engine design. R. W. Hines and J. A Sabatella {United
Aircraft Corp.. Pratt and Whitney Aircraft Div., East Hartford,
Conn.). American Institute of Aeronsutics and Astronautics and
Soclety of Automotive Engineers, Propulsion Conference, 8th, Las
Vegas, Nev., Nov. 5-7, 1973, AlAA Paper 73-1295. 8 p. Members,
$1.50; nonmembers, $2.00, NASA-supported research.

The challenge to meet or better FAR 36 noise level require-
ments is particularly difficult in the SST due to the relatively high jet
velocities required to give an acceptable supersonic powerplant. This
requires careful tailoring of the powerplant cycle to give good flight
performance with a jet velocity low enough to meet the noise
requirements with a practical jet noise suppressor. The effect on
engine cycle selection of meeting various noise levels will be
reviewed. The range of engine cycles will cover turbojet and turbotan
cycles, as well as variable cycle engines. The selection of the cycle
parameters such as turbine temperature, bypass ratio, and fan
pressure ratio as required to meet various noise levels will be
reviewed, The effect on the enging design of jet noise suppression
and engine acoustic treatment will also be reviewed. The impact of
designing the engines at the different noise levels will be evaluated on
an overall supersonic transport systems basis, {Author)

A74-12997 # Turbine enging exhaust nozzle performance. S.
Wehofer and R. J. Matz {ARO, Inc.. Arnold Air Force Station,
Tenn.). American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Propulsion Conference, 9th, Las
Vegas, Nev., Nov. 5-7, 1973. AIAA Paper 73-1302. 10 p. 9 refs,
Members, $1.50; nonmembers, $2.00. USAF-sponsored research.
The internal fluid dynamic performance of various turbine
engine nozzles was experimentally investigated. Nine fixed-geometry
nozzles representative of contemporary turbofans operating at
verious power levels were svaluated with uniform inlet flow
conditions and with radial nonuniformities in totat pressure and total
temperature. The test conditions are representative of both low
bypass turbofan and turbojet tailpipe flows. The effects of nozzle
throat lip geometry on nozzle performance are also evaluated.
{Author)

A74-12948 4 Afterbody drag flight test of the A.7E air-
plane. 5. C. Walker (LTV Aerospace Corp., Vought Systems Div.,



Daltas, Tex.}. American nstitute of Aeronautics and Astronautics
and Society of Autometive Engingers, Propulsion Cantference, 9th,
Las Vegss, Nev., Nov. 5.7, 1973, AIAA Paper 73-1306. 8 p.
Members, $1.50: nonmembers, $2.00,

The test was z part of a continuing nozrie-afterbody technology
development program. Primary objectives of the test were to isolate
the influance of major parameters upon afterbody and base drag, and
to improve in-flight performance evaluation of a fan engine. A new
appreach was introduced to closely control changes in certain
parameters by acquiring data during quasisteady state maneuvers.
Instrumentation inciuded static pressures, boundary layer rakes,
nozzle thrust rake, and core and fan pressures and temperatures.
Data are all of high quality and parameter influence on afterbody
performance is clearly indicated. The propulsive jet pulls the bass
toward negative pressure at all pressure ratios investigated. The
external fiow causes base pressure to incresse with increasing
velocity. A stream thrust parameter correlates static and in-flight
engine performance independent of flight altitude and Mach number.

. T {Author)

A74-12951* ¥ Preliminary results of flight tests of the pro-
pulsion system of the YF-12 airplane at Mach numbers to 3.0. F. W.
Burcham, Jr., ) K. Holzman, and P. ). Reukauf (NASA, Flight
Research Center, Edwards, Calif.). American Institute of Aeronautics
and Astronautics and Society of Automotive Engineers, Propulsion
Conference, 8th, Las Vegas, Nev., Nov. 57, 1973, AIAA Paper
737314.12 p. 5 refs. Members, $1.50; nonmembers, $2.00.

Flight tests of the propulsion system of a YF-12 airplane were
made which included off-schedule inlet operation and deliberately
induced-unstarts and compressor stalls. The tests showed inlet/engine
compatibility to be good through most of the flight envelope. The
position of the terminal shock wave could be determined from throat
static pressure profiles or from root-meansquare levels of throat
static pressure fluctuations, A digital simulation of the control
system showed an oscitlation of the forward bypass doors to be
taused by hysteresis in the bypass door actuator linkages. (Author}
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A74-12951



STAR ENTRIES

N74-10002
land).
CONVERSION FACTOR FOR PROFILE DRAG INCREMENT
FOR PART-SPAN FLAPS
Feb. 1973 3 p ref
(ESDU-Flaps-02.01.07-Amend-A}
Activity

The conversion factor for deriving the drag increment of
part-span flaps of all types from full-span flaps is plotted against
the ratio of flap span to wing span. it is assumed that the flap
chord to wing chord ratio is constant along the span. Graphs
are prasented for five aerodynamic configurations. Author

Engineering Sciences Data Unit, London (Eng-

Copyright.  Avail:  Issuing

N74-10003
land).
LIFT COEFFICENT INCREMENT DUE TQ FULL-SPAN SPLIT
FLAP: FLAP CHORD 0.15¢
Feb. 1973 2 p refs
(ESDU-Flaps-01.01.05-Amend-A)
Activity

The lift coefficient increment dus to a full span split flap of
chord 0.15¢ is plotted against flap. angle for various thickness
to chord ratios of the wings. When the Rap is closed the trailing
adge of the flap is coincident with the traiting edge of the
wing. The flap refers to the deffection of the flap from tha
closed position. It was determined that the lift coefficient increment
does not depend to a great extent on the wing section and is
not sensitive to Reynolds number. Author

Engineering Sciences Data Unit, London {Eng-

Copyright.  Awvail:  Issuing

N74-10004 Engineering Sciences Data Unit, London (England).
INFORMATION ON THE USE OF DATA ITEMS IN THE
SERIES WINGS 02.04
Jul. 1973 2 p
(ESDU-Wings-02 .04,00-Amend-4) Copyright Avail: Issuing Activ-
ity

The aerodynamic conditions of profile drag. surface friction,
and laminar boundary flow are discussed. The procedures and
requiremants involved in computing profile drag are explained.
The effect of the mean position of transition points on the upper
and lower surfaces of the wing is analyzed. The effects of waviness
and surface roughness on the breakdown of laminar flow are
describaed. Author

N74-10006
{and).
INFORMATION ON THE USE OF GATA ITEMS ON ROLLING
MOMENT DERIVATIVES OF AN AEROPLANE
Jul. 1973 2 p ref
(ESDU-Aircrafi-06.01.00)
CSCL 01A

The rolling moment derivatives of an aircraft due to rolling,
yawing, and sideslip are discussed. The main assumptions and
approximations for deriving the data are explained. The documents
which concern the effects of dihedral angle. planform, body

Engineering Sciences Data Unit, London {Eng-

Copyright.  Avail: Issuing Activity

configuration, and fin and rudder reactions are idanfified. Author

N74-10006
land},
AERODYNAMIC CHARACTERISTICS OF AEROFQILS IN
COMPRESSIBLE INVISCID AIRFLOW AT SUBCRITICAL
MACH NUMBERS

Enginsering Sciences Data Unit. London (Eng-
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.graphs are included to support the theoratical considerations.

N74-10011

Apr. 1973 15 p refs Sponsored by Roy. Aeron. Soc.
(ESDU-72024-Amend-A)  Copyright.  Avail:  Issuing Activity
The aerodynamic characteristics of airfoils in compressible,
inviscid mirflow at subcritical Mach numbers are discussed. Oata
for estimating the effect of air compressibility on the lift-curve
slope at zero lift, the zero lift pitching moment coefficient, and
the chordwisa position of the aerodynamic center of the airfoil
in inviscid flow are presented. Mathematical models, tables, and

Author

N74-10007
land}.
EFFECTS OF ISOLATED BODY AND WING-BODY INTER-
FERENCE ON ROLLING MOMENT DUE TO SIDESLIP
Jun. 1973 13 p refs Supersedes Aero-A.06.01.05 Sponsored
by Roy. Aeron. Soc,
{ESDU-73006; Asro-A-06.01.05)
Activity

The effects of isolated body and wing-body interference on
the rolling moment due to sideslip are discussed. The data apply
to low speeds and to lift coefficients for which the flow over
the wing-body combination remains fully attached. Mathematical
models are developed to support the theoretical considerations.
The data are presented in the form of tables and graphs.

Author

Engineering Sciences Data Unit, London {Eng-

Copyright.  Avail:  Issuing

N74-10008
tand}.
THE MEAN SKIN FRICTION COEFFICIENT FOR A ROUGH
FLAT PLATE WITH A TURBULENT TWO-DIMENISONAL
BOUNDARY LAYER IN COMPRESSIBLE ADIABATIC FLOW,
WITH APPLICATION TO WEDGES, CYLINDERS AND
CONES
Jul. 1973 19 p  refs Supersedes Aero-W.02.04.08 and
Aerg-W.02.04.10 Sponsored by Roy. Aeronaut. Soc.
(ESDU-73016; Aero-W.02.04.08; Aero-W.02.04.10) Copyright.
Avail:  Issuing Activity

Data for the mean skin friction coefficient of a perfectly
insulated {adiabatic flow} flat plate with an aerpdynamically smooth
or. in the more general case. a uniformly rough surface at zero
incidence in air at Mach numbers from zero to five are presentad.
The data are derived with the assurmption that fully developed
turbulent flow exists from the leading edge of the plate, which
is considared the virtual origin. The two dimensional SUpersonic
flow about sharp wedges, the axisymmetric flow over cylinders,
and the axisymmetric flow over pointed cones are discussed
with respect to the factors applied to the flat plate data. Author

Engineering Sciences Data Unit, London (Eng-

N74-10010
land).
“AERODYNAMIC CENTRE IN TWO DIMENSIONAL FLOW
Apr. 1973 3 p ref
(ESDU-AircraﬂAOB.DI,OS-Amend-Al Copyright.  Avail:
Activity

Graphs are presented for finding the theoretical aerodynamic
center of an airfoil in incompressible inviscid two dimensianal
flow. An example for finding the center is included. F.OS

Engingering Sciences Data Unit, London (Eng-

Issuing

N74-10011
land}.
INFORMATION ON THE USE OF DATA ITEMS IN THE
SERIES BODIES 02.04
Jul. 1873 1 p
lESDU-Bodies—02.04.00-Amend-A} Copyright.  Avail:
Agtivity

The development of data pertaining to aerodynamic coef-
ficlents for streamlined bodies at small angles of incidence is
discussed. The subjects involved are: (1) profile drag, {2) surface
friction drag, and (3) laminar boundary layer flow. The effects of
waviness, skin joints, and dust contamination on the location of
the transition point are described. Author

Engineering Sciences Data Unit. Londan {Eng-

Issuing



M74-100%2

N74-10012
land).
SUBSONIC PERFORMANCE DATA FOR NMACA TYPE
SUBRERGED AIR INTAKES
Apr. 1973 2 p
(ESDU-66029) Copyright. Avail: Issuing Activity

The aerodynamic¢ characteristics of submerged intakes are
analyzed. The classification of the intakes ageording 1o planform
geometry is explained. The performance of the submerged intakes
is expressed in terms of the ram efficiency which is primarily
dependent on the boundary layer conditions. The data are based
on local sonic and supersonic sonditions. Authar

Engineering Sciences Data Unit, London ({Eng-

M74-10013§ Aeronautical Research Inst. of Sweden, Stock-
holm.
COMPUTATION OF VYORTEX MODELS FOR WINGS AT
MIGH ANGLE OF ATTACHK IN INCOMPRESSIBLE FLOW
Sven G. Hedman 1973 23 p refs
{FFA-AU-653) Avail: NTIS HC $3.25

The vortex lattice method is applied in the solution of the
thin wing lifting problem. The strength of the horse shoe vortices
and a sat of trailing vortex definition points are computed. The
flow is required to be tangential in a number of collocation
points on the wing and on the trailing vortices. This is expressed
in a system of equations. it is shown how the system can be
solved in two ways, in the first the system is partitioned into
two subsystems, one where the boundary conditions of the wing
are used for the determination of the vortex strengths, and ona
where the boundary conditions of the free vortices determine
the positions of the vortices. In the second method the whole
system is solved sirultaneously by means of Newton-Raphson’'s
rule. Author

M74-10014%# National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
EXPLORATORY INVESTIGATION AT MACH NURBER
FROM 0.40 TO 085 OF THE EFFECTS OF JETS BLOWRN
OVER A WING
Lawrance E. Putnam Washington MNov. 1973 71 p refs
{NASA-TN-D-7367; L-9067) Avail: NTIS HC $3.50 CSCL
1A

An exploratory investigation has been made at Mach numbers
from 040 to 0.95 to determine the effects on lift, drag, and
pitching moment of blowing a jet exhaust over the upper surface
of a3 50 deg swept leading-edge wing. Also investigated were
the effects of varying the longitudinal and vertical location of
the nozzle exit on the induced eifects of jet blowing. Author

N74-10015%¢ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
EFFECT OF BLOCKAGE RATIO ON DRAG AND PRESSURE
DISTRIBUTIONS FOR BODIES OF REVOLUTION AT
TRARSONIC SPEEDS )
Lana M. Couch and Cuyler W. Brooks, Jr. Washington Nowv.
1973 111 p refs
{NASA-TN-D-7331; L-8449} Avail: NTIS HC $4.26 CSCL
01A

Exparimental data were obtained in two wind tunnels for
13 models over a Mach number range from 0.70 to 1.02. Effects
of increasing test-saction blockage ratio in the transonic region
near a Mach pumber of 1.0 included change in the shape of
the drag curves, premature drag creep, delayed drag divergence,
and a positive increment of pressures on the modal afterbodies.
Effects of wall interferance were apparent in the data even for
a change in blockage ratio from a very low 0000343 to an
even lower 0.000170. Therefore, madels having values of blockage
ratio of 0.0003 - an order of magnitude below the previously
considerad safe value of 0.0050 - had significant errors in the
drag-coefficient values obtained at speeds near a Mach number
af 1.0. Furthermare, the flow relief afforded by slots or perforations
in test-section walls - designed according to previously accepted
criteria for interference-free subsonic flow - does not appear to
be sufficient to avoid significant interference of the walls with
the modei flow fiald for Mach numbers vary close to 1.0.

Author
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M74-10016# National Center for Atmospheric Research, Boulder,
Calo.  Facilities Lab. :
WIND TUNNEL AND FIELD INVESTIGATIONS OF SHAPES
FOR BALLOON SHELTERS
Robert H. Meroney and Erich J. Plate Feh. 1973 61 p refs
Sponsored by NSF
(NCAR-TN/EDD-82) Awail: NTIS HC $5.25 CSCL 014

The results of a series of wind tunnel and field tests performed
in support of a program to develop a balloon inflation and launch
shelter are discussed. The study discusses scaling criteria for
simulating a shelter; velocity, turbulence. and frequency spectra
downwind of four basic shelter shapaes; the effects of screen
materials on a shelter's efficiency; and the influence of the
presence of a simulated balioan upon the effectiveness of the
shelter. Authar

M74-10017*# National Aeronautics and Space Adminstration,
wWashington. D.C.
AERONAUTICS: SPACE IMN THE SEVENTIES
Dec. 1871 27 p OQOriginal contains color illustrations
(NASA-EP-85) Avail: NTIS HC $3.50 CSCL 01A

The aeronautical research activities of NASA during the
1970 time period are discussed. The four types of asronautical
regaarch are defined as: (1) proof of concept, (2} extension of
the ant, (3} future needs, and {4) problem solving. Photographs
and ilustrations of various research projects are presented. The
procedures for conducting typical research projects are de-
scribed. Author

M74-10018%§ Nialsen Engingering and Research. Inc.. Mountain
View, Calif.
THE EFFECTS OF LEADIMG-EDGE SERRATIONS ON
REDUCING FLOW UMSTEADINESS ABOUT AIRFOILS, AN
EXPERIMENTAL AND AMALYTICAL INVESTIGATION Final
Report
. G. Schwind and H. J. Allen Washington
1973 87 p refs
(Contract NAS2-6010)
{NASA-CR-2344) Avail: NTIS HC$3.75 CSCLO1A

High frequency surface pressure measurements were obtained
from wind-tunnel tests over the Reynolds number range 12
times one million to &2 times one million on a rectangular
wing of NACA 63-008 airfoil section. Measuremants ware also
abtainad with a wide selection of leading-edge serrations added
to the basic airfoil. Under a two-dimensional laminar bubble
very close o tha leading edge of the basic airfoil thereé is a
latge apatial paak in rms pressure. Frequency analysis of the
préssure signals in this region show a large, high-fraquency anergy
peak which is interpreted as an pscillation in size and position
of the bubble. The sesrations divide the bubble inte segments
and reduce the peak rms pressuras, A low Reynolds numbar
Hiow visuslization test on & hydrofoil in water was also conducted.
A von Karman vortex street was found trailing from the rear of
the foil. Its frequancy is at @ much lower Strouhal numbar than
in tha high Reynalds number experiment, and is ralated 1o the
traiting-edge and boundary-layer thicknesses. Author

NASA  Nov.

W74.10020°¢ Hamilton Standard, Windsor Locks, Conn.
NOIBE AMD WAKE STRUCTURE MEASUREMENTS IR A
gUBSONIC Ti® SPEED FAN Final Report
B. Megliozzi, D. B. Hanson, B. V. Johnson, and F. B. Metzgar
Washington NASA Mov, 1873 24 p refs
(Contract NAS1-11870)
(NASA-CR-2323) Avail: NTIS HCS$3.76 CSCL 20D ‘
The results of an experimental program are repored wh1ph
ghow the effect of blade angle, tip spesd. fan Pprasgure ratio,
gnd thrust on noiss of & maodal fan of 0.487m (18 inches)
dismeter oparating at subsonic tip gpeads at prassur® ratios
bstwoen 1.08 and 1.15. The fan used in this study had 12
blades. 7 otstor vanes, and & spacing batween tha rotor and
giator of 1.B6 blade chords. This fen was originally designed for
sorodynamic testing and was considered a good porformer. It
wag used in the noise test program as it incorporawd_lﬂﬁmrﬁﬂ
found to raduce nolse in an aarliar analytical perametric atudy.



For a given pressure ratic the fan was shown to exhibit minimum
noise at the blade angle and tip speed near that of maximum
asrodynamic efficiency. Also. the noise level and spactrum
character of this fan showed excellent correlation with scaled
date of g similar larger diametsr fan. Results of the program
confirm the trends shown in the earliar anslytical parametric
study which showed that fan neise could be teduced for a given
thrust and pressure ratio by increasing fan solidity, improving
fan aarodynamic design, and operating the fan at an optimum
subsonic tip spesd. In addition to noise, the blade wake
charactsristics at the leading edge of the stator were measured
in this program. At root and tip sections some difference batween
predicted and measured wakes was found. However COMparisons
between predicted and measured wakes at mid span locations
was found to be good. Author

N74-10021*§ National Aerangutics and Space Administration.
Lewis Ressarch Center, Cleveland, Ohio.
SOME DESIGN CONSIDERATIONS FOR SUPERSONIC
CRUISE MIXED COMPRESSION INLETS
David N. Bowditch 1973 20 p efs Presented at the Propulsion
Joint Specialist Conf, Las Vegas, Nev., 5-7 Nov, 1873: sponsorad
by AlAA
INASA-TM-X-71460; E-77566) Availl: NTIS HC $3.00 CSCL
Q1A

A mixed compression inlet designad for supersonic cruise
has very demanding requirements for high iotal pressure racovery
and fow blead and cowd drag. However, since the optimum inlet
for supersonic truise parformance may have other undesirable
characteristics. it is necessary to establish trada-offs batween
inlet performance and other inlet charactaristics. Some of these
trade-offs batween the amount of internal compression,
agrodynamic performance and angle-of-attack tolerance are
reviawed. Techniques for analysis of boundary layer control and
subsonic diffusar flow are discussed. Author

N74-10022*7 National Aetonautics and Space Administration.
Lewis Research Center, Ctaveland, Ohio.
PERFORMANCE OF TRANSONIC FAN STAGE WITH
WEIGHT FLOW PER UNIT ANNULUS AREA OF 208
KILOGRAMS PER SECOND PER SQUARE METER (42.6
{LB/SEC}/SA FT)
Donald €. Urasek. George Kovich, and Reyce D. Moore
Washington Nov, 1973 98 p refs
(NASA-TM-X-2903; E-7279) Avail: NTIS HC $3.75 CSCL
Q1A .
Performance was obtained for a 50-cm-diameter compressor
designed for a high waeight flow per unit annulus area of
208 (kg/secl/sq m. Peak efficiency values of 0.83 and 0.79
ware obtained for the rotor and stage, respectively, The stall
margin for the stage was 23 percent, based on equilvant weight
flow and total-pressure ratio at peak efficiency and stall. Author

N74-100234 Cranfield Inst. of Technology {England). Coil. of
Aeronautics and Aerodynamics.
AN INVESTIGATION OF A NONPLANAR VORTEX LATTICE
METHOD FOR WING CALCULATIONS Progress Repart
¥, L Sinai and E. A. Boyd Jun. 1973 €8 p refs
(Cranfield-Aero-17} Avail: NTIS HC $5.50

A non-planar vortex lattice method, its application to the
subsonic problem of any number of complex planforms arbitrarily
arranged in space, and some results of a Fortran 4 program
which is based on this method are discussed. The program is
applied to two ractangular planforms (aspect ratios of 4 and 8),
8 swept and tapered ptanform, an elliptic wing and two rectangular
wings {both of aspect ratio 8} in tandem, and comparison is
made with other [lifting-surface results. Particulsr emphagis is
placed on the resulis for the elliptic wing which can be compared
with an axact potential flow sofution. Thage results are used as
& basis for a preliminary choice far tha optimum layout of the
lattice ovar the planform and for suggestions regarding future
investigations in this context, Particulas refarence is mada to
the value of K (the vortex drag factor) for the elfiptic wing and
to the side-force acting on the tips of plene rectangular wings.

Authar
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N74-10027

N74-10024*§ National Aeronautics and Space Administration,
Lewis Ressarch Center, Clevaland, Chio.

FORTRAN PROGRAM FOR PREDICTING OFfF-DESIGN
PERFORMANCE OF CENTRIFUGAL COMPRESSORS
Michasl R. Galvas Washington Nov. 1973 58 p refs Prepared
in cooperation with Army Air Mobility R and D Lab., Cleveland
(NASA-TN-D-7487; E-7480} Awveil: NTIS HC $3.60 CSCL

1A

A FORTRAN program for calculating the off-design perform-
ance of centrifugal compressors with channel diffusers is
presented. Use of the program requires complete knowledge of
the overall impeller and diffusar geometries. Individual losses
are computed using analytical equations and empirical correlations
which relata loss levels to velocity diagram characteristics and
overall geometry. On a given speed line compressor performance
is calculated for a range of inlet velocity levels. At flow rates
between surge and choke. individual efficiency decrements,
compressor overall efficiency, and compressaor total pressure ratio
are tabulated. An example case of perfarmance comparison with
a8 compressor built by a commercial engine manufaciurer is
presented to demonstrate the correlation with limited experiman-
tal data. ~ Authar

N74-10028*§ National Asronautics and Space Administration.
Lawis Research Center, Cleveland, Qhio,
EFFECTS OF INCREASED LEADING-ERGE THICKNESS ON
PERFORMANCE OF A TRANSONIC ROTOR BLADE
Lonnie Reid and Donald C. Urasek Washington Nov. 1972
57 p refs
{NASA-TN-D-7489; E-7076) Awail; NTIS HC $3.50 CSCL
01A

A single-stage transonic compressor was tested with two
rator blade leading-edge configurations to invastigate the effect
of increased leading-edge thickness on the performance of a
transonic bltade row. The original rotor blade configuration was
modified by cutting back the leading edge sufficiently to doubla
the blade Jeading-edge thickness and thus the blade gap blockage
in the tip region. At design speed this modification resulted in a
decrease in rotor overall pesk efficiency of four points. The major
partion of this decrement in rotor overall peak efficiency was
attributed to the flow conditions in the outer 30 percent of the
blade span. At 70 and 90 percent of design speed. the modification
had very little effect on rotor overall performance. Author

N74-10026*§ National Aeronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio.’

COMPARISON OF PREDICTED AND MEASURED LOW-
SPEED PERFGRMANCE OF TWOQO 51 CENTIMETER-
DIAMETER INLETS AT INCIDENCE ANGLE

James A. Albars Washington Nov. 1973 41 p refs
(NASA-TM-X-2937; E-7546} Avail. NTIS HC $3.00 CSCL
01A .

Theoretical and experimental internal flow characteristics of
twe 51-cm-diameter inlets are compared. Theoretical flow
characteristics along the inlet surface were obtained from an
axisymmetric potential flow and boundary layer analysis. The
experimental data were obtained from low-speed tests of a
high-bypass-ratio turbofan engine simulator. Comparisons between
calculated internal surface pressure distributions and experimental
data are presentad for a fres-systam velocity of 45 m/sec and
for incidence angles from O deg to 50 deg. Analysis of boundary
layer separation on the inlet lip at incidence angle is the major
emphasis of this report. Theoretical boundary layer shape factors,
skin friction coefficients, and velocity profiles in ths boundary
layer are presented, along with the location of the transition
region. Theorstical and experimental separation locations are also
discussed. Author

N74-10027*} National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Chio.

PERFORMANCE OF TRANSONIC FAN STAGE WITH
WEIGHT FLOW PER UNIT ANNULUS AREA OF 198
KILOGRAMS PER SECOND PER SQUARE METER
(40.6{LB/SEC}/SQ FT)



N74-10028

George Kovich. Royce D Moore, and Donald C. Urasaek
Washington Nov. 1873 92 p refs
{MASA-TM-X-2805; £-7205) Avail: NTIS HC $3.76 CSCL
01A

The overall and blade-element performance ara presented
for an air compressor stage designed to study the effect of
weight flow per unit annulus area on efficiency and flow range.
At the daesign spesd of 4248 m/sec the peak efficiancy of
0.81 occurred at the design weight flow and a total pressure
ratio of 1.56. Design prassure ratio and weight flow were 1.57
and 295 kg/sec (65.0 Ib/sec), respectively. Stall margin at
design speed was 13 percent based on the weight flow and
pressure satic at peak efficiency and at stall. Author

N74-10028*# Chrysier Corp., New Orleans, La. Data Manage-
ment Services.
TRANSOMIC AERODYNAMIC CHARACTERISTICS ASSQCI-
ATED WITH VARIATIONS IN THE GEOMETRY OF THE
FORWARD PORTICN OF I|RREGULAR PLANFORM
WINGS
Barnard Spéncer, Jr. (NASA. Langley Res. Center) and David
R. Stone {NASA. Langley Res. Center) Sep. 1973 356 p
refs
(Contract NASS-13247)
(NASA-CR-128781; DMS-DR-2041) Avail: NTIS HC $20.00
CSCL O1A

The exparimental aerodynamic characteristics of three basic
wing planformsg on a conceptual orbiter fuselage (designated the
L0-100] bave been obtained in the B-Foot Transonic Pressure
Tunnel. The study included variations in the forward portion (fillet)
of each basic wing. Fillet sweeps to 78 deg were investigated
while holding the spanwise intersection of the fillet and wing
constant. The data were obtained at Mach numbers of 0.35 10
1.2 and at Reynolds number (depending on Mach number} of
1.8 million to 2.11 million per foot. The angle of attack was
varied from about minus 2 deg to 22 deg at O deg of sideslip,

Author

N74-10029*§# Lockheed-Georgia Co., Maiietta.

ADDITIONAL THREE-DIMENSIONAL BOUNDARY-LAYER

CCMPUTATIONS FOR A FINITE SWEPT WING

JA'F. Nash. R. M. Scruggs, and W. A. Stevens [1972) B2 p

refs

(Contract NAS1-12153)

({NASA-CR-132335} Awail: NTIS HC $5.25 CSCL 01A
Lalculations have been made of the three-dimensional,

compressibie, lurbulent boundary layer on the finite supescritical

wing of the NASA modified F-8 transonic research airplane.

The calculations ware based on the wing pressure distribution

measured in flight at M = 0.90, instead of on wind tunnel

data at M = 0.50 and 0.89. Data on the boundary-layer thickness,

displacement thickness. skin-friction components, and integrated

streamwise skin friction are presented for points along the

streamwise stations at which pressure measurements weare

made.’ Author

N74-10030*§ Mational Aeronautics and Space Administration.
Langley Research Canfer, Langley Station, Va.
A STURDY OF METHODS WHICH PREDICT SUPERSONIC
FLOW FIELDS FROM BODY GEOMETRY, DISTANCE. AND
MACH NUMBER
Robert J. Mack Washington Nov. 1973 25 p refs
E)NASA-TN-D-TBBT; L-8940) Avail: NTIS HC $2.75 CSCL
1A

A study of seven methods for predicting flow-field pressure
signatures- from the parameters Mach number, bady geometry,
and fisld-path distance has besn made. The methods included
the methad of characteristics, which servad as a standard of
comparison; a@ shock-capturing method; three Whitham theory
methods; a modified characteristics mathod: and a bicharacteris-
tics method. Results from each method were also compared
with recently obtained wind-tunnel data for 3 cone-cylinder model
at Mach numbers of 2.96 and 4.63 with ratios of radial distance
to cone length of 2 and 5. The comparisons at a Mach number

38

of 2.96 showsed that signatures from ali the methods corrglated
weli with wind-tunnel data and with the signatures predicted by
tha mathod of characteristics. At a Mach number of 4.63, however,
the agresment between the signatures obtained in the wind
winnel and those predicted by theoty varied from good to poor,
#s did the agreement between the signatures obtained by the
method of characteristics and the other six methods. It shouid
be noted that these rasults and comparisons indicate pressure
prediction capabilities only for the near-field flow about bodies
of revolution. Author

M74-10031*§ Asronautical Research Inst. of Sweder:, Stockhotm.
Aarodynamics Dapt.
RESEARCH ON THE SONIC BOOM PROBLEM. PART 2:
FLOW FIELD MEASUREMENT N WIND TUNNEL AND
CALCULATION OF SECOND ORDER F-FUNCTION Final
Report
M. Landahl. H. Scerensen, and L. Hilding Washington NASA
Nov. 1973 111 p refs
{Grant NGR-52-120-001}
{NASA-CR-2340; FFA-AU-621-P1-2) Avail: NTIS HC $4.25
CSCL 20D

An experimental investigation has been carried out in a wind
tunnel to test some of the results of Landahl's second order
theory. The slender models cansisted of a parabalic spindie, tested
at M = 3, and a wing body configuration, suggested by Ferri,
and tested at M = 2.7. The theory indicates that shock position
and strength at an arbitrary distance can be calculated by means
of near field measurements. The results show that this methad
is an_appropriate one for simple bodies and for bodies with
complicated geometries as well. Author

N74-10032§ Naval Ordnance Lab. White Oak, Md.
AN EMPIRICAL EQUATION FOR PREDICTION OF TRANSI.
TION LOCATION ON CONES IN SUPER-OR HYPERSOMIC
FLIGHT
MNeal Tetervin 14 Jun. 1973 28 p refs
(AD-765692; NOLTR-73-127} Awvail: NTIS CSCL 16/3

An empirical equation has been developed for the prediction
of transition location an blunt and sharp cones.  The equation
predicts the transition location fairly well for 48 ballistcs range
tests for cones without ablation and for 40 flight tests for cones
with ablation ranging from zero to large. The equation is applicable
for cones in supersenic or hypersonic flight. The expenmental
data cover a range of local Mach numbers at transition from
2.8 to 147 and a range of the ratio of local wall to local
stream temperature at transition from Q74 to 1.43.

Author (GRA)

N74-10033§ Mississippi State Univ., State College. Dept. of
Aerophysics and Aerospace Engineering.
TWO-DIMENSIONAL WIND TUNNEL TEST ON A VARI-
ABLE-CAMBER AIRFOIL WITH DISTRIBUTED SUCTION
BOUNDARY-LAYER CONTROL Final Report
L. J. Mertaugh, N. S. Kiran, and §. Dey May 1973 73 p
refs .
{Contract DAAJOZ-67-C-0016; DA Proj. 1F1-62204-A-142)
(AD-766304; EIRS-ASE-73-2; USAAMRDL-TR-73-31 Avail:
NTIS CSCL 01/1 ’
The report presents the results of a test program that was
intended to investigate possible improvements in the methods
used to predict the suction distribution required to prevent
saparation of the turbulent boundary layer at high lift coefficients,
and provide experimental data on a variable-cambes” airfoil with
distributed-suction boundary-layer controb.  Two, 2-dimensional
wind-tunnel models were tested. and test speeds between 56
and 131 feet per second were used. Model lift and moment
data were obtained. (Madified author abstract) GRA

N74-10034* National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.

LIGHTWEIGHT, VARIABLE SOLIDITY KNITTED PARA-
CHUTE FABRIC Patem

Frederick R, Matthews, Jr, and Erskine . White. inventors (to
NASA) Issued 9 Oct. 1973 6 p Filed 23 Dec. 1971 Supersedes
N72-21004 (10 - 12, p 1553)



(NASA-Case-LAR-10776-1; US-Patem-3,764,097;
US-Patent-Appl-SN-211332: US-Patent-Class-244-1458)  Avail:
US Patent Office CSCL 11E

A parachute fabric for aerodynamic deceletator applications
iz dascribed. The fabri¢ will permit depfoyment of the decelerator
at high aftitudes and low density conditions. The fabric consists

of lightweight, highly open, circular knitted parachute fabric with

ribbon-like yarns to assist in air deflection.
Official Gazette of the U.S. Patent Office

N74-10035 ' International Civil Aviation Qrganization, Montreal
{Quebec).
AIRWORTHINESS COMMITTEE TENTH MEETING
1873 1B8 p Conf. Meld at Montreal, 22 May - 8 Jun. 1973
{Doc-9085; Air-C-10} Copyright. Avail:  Issuing Activity

The proceedings of an Airworthiness Committee meeting
are presented. The committee is composed of representatives
from wvarious foreign nations and is concerned with improving
the flight safety of all types of aircraft and operations. The subjects
discussed are: {1} airworthiness policy, (2) aircraft flying qualities,
(3} aircraft performance problems. (4] crash survival, and {5)
structurat problems involving gust criteria. Author

N74-10036# Joint Publications Research Service. Ardington,
Va.
COMPUTATION OF THE AERODYNAMIC CHARACTERIS-
TICS OF A RECTANGULAR WING WITH PLATES MOVING
AT LOW SUBSONIC SPEED NEAR A SCREEN
S. 0. Yermolenko. Yu. A, Rogozin, and G. V., Rogachev 24 Qct
18973 11 p ref Transl into ENGLISH from lzv. Vyssk. Ucheb.
.~ Zaved., Aviats. Tekh. (Kazan), no. 3, 1972 p 105-112
- IJPAS-B0O353) Avail: NTIS HC $3.00 CSCL 01A

The computation results ave discussed of the aerodynamic
characteristics of a rectangular wing with plates moving at a
low subsonic speed near a screen. Author

N74-10037%# National Aeronautics and Space Administration.
., kewis Research Center, Cleveland, Ohio.
_NOISE TESTS OF A HIGH-ASPECT-RATIO SLOT NOZZLE
.. WITH VARIOUS V-GUTTER TARGET THRUST REVERS-
ERS
James R. Stone and Orlando A. Gutierrez 1973 22 p refs
Presented ai- 86th Meeting of the Acoustical Soc. of Am., Los
Angsles. 30 Oct. - 2 Nov. 1973 :
(NASA-TM-X-7147Q; E-7771} Awail: NTIS HC $3.25 CSCL
20A
The results of experiments on the noise generated by a
1.33- by 91.4 cm slot nozzle with various V-gutter raversers,
and some thrust measurements are presented. The experiments
were conducted with near-ambient temperature jets at nozzle
prassure ratios of 1.25 1o 3.0, yielding jet velocities of about
190 to 400 m/sec. At pressure ratios of 2 or less, the raversers,
in addition to being hoisier than the nozzle alone, also had a
more uniform directional distribution and more high-frequency
noise. At pressure ratios above 2, the nozzle alone genarated
enough shock noise that the levels were about the same as for
the reversers. The maximum overall sound pressure level and
the effective overall sound power level both varied with the
sixth power of jet velocity over the range tesied. The data were
scaled up 1o a size suitable for reversing the wing-flap siot
nozzie flow of a 45 400-kg augmentor-wing-type airplane on
the ground, yiefding perceived noise levels weli above 95 PNdB
on a 152-m sideline. Author

N74-10038%§ Linguistic Systems. Inc. Cambridge. Mass.
STUDY OF HEAVING MOTIGN IN AIR CUSHICN VEHL-
CLES

G. VandeSteen Washington NASA Nov. 19732 121 p refs
Transk. into ENGLISH from “Etude du Mouvement de Pilonnement
des Vehicules a Coussin d'Air”  Brussels, NT 33, 1973 97 p
{Contract NASw-2482)

(NASA-TT-F-15108) Awvail: NTIS HC $825 CSCL O1C
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N74-10042

The behavior of three types of ground effect machines
axperiencing oscillations in vertical translation with no pitch, roll,
or yaw was studied. The configurations of the ground effect
machines are described. It is shown that the two important
mevements in the problem are heaving and pitching. as yaw
has virtually no effect of the performance of the vehicle. Preliminary
tests showed that for all three wpes of vehicles, the transient
state is in genaral an oscillating one, similar to a damped
sinusoid. Author

N74-10039# Teer |James G.) and Co. College Station, Tex.
STUDIES OF THE EFFECTS OF SONIC BOOM ON BIRDS
Final Raport
James G. Teer'and Joe C. Truett Sep. 1973 82 p refs
{Contract DOT-FA72WAI-238; DI-14-16-0001-5351-FR)
{FAA-RD-73-148) Avail: NTIS HC $6.25

A field study was carried out to try to discover if occurence
ol sonic booms created by overflying aircraft was adversely
affecting reproduction of wild birds. Several measures of
raproductive success in mourning doves, mackingbirds. cardinals,
and, lark sparrows were compared between a test area and a
control area. The 1est area was subjact to sonic booms occurring
2 or 3 times a week: the contral area was essentially free from
sanic boom disturbance. Some differences in various'_phases of
reproductive success ware found between tha 2 areas. However,
none of the comparisons indicated that the differences were
caused by other than natural environmentat factors. In the final
analysis, the authars could find no evidence that sonic boom
disturbance affected phases of bird reproduction studied in the
program. Author

N74-10040§ National Aviation Facilities Experimental Canter,

Atlantic City, N.J.

LIGHTNING EFFECTS ON GENERAL AVIATION AIRCRAFT

Final fAleport, Jan. - Sep, 1972

J. A Plumer Qct. 1873 57 p refs

(Contract DOT-FA72NA-656}

{FAA-NA-73-32(2); FAA-RD-73-98) Avail: NTIS HC $5.00
To determing the actual lightning wvulnerability of typical

light aircraft systems and components, and demonstrate the

required vulnerability assessment techniques, analyses and

taboratery tests were performed on several typical light aircraft

and some of their systems and components. The engineering

and laboratory evaluation of component or system vulnerability

are described. Author

N74.10041} National Transportation Safety Board. Washington,
D.C.
AIRCRAFT ACCIDENT REPORT: AIR I0OWA, INCORPO-
RATELD, BEECH E188, N310wWA, DAVENPORT IOWA,
19 APR. 1973
3 Oct. 1973 23 p
INTSB-AAR-73-18) Avail: NTIS HC $3.25

An aircraft accident involving the crash of a Beecheraft E185
aircraft during approach to the municipal airport at Davenport,
lowa on 19 April, 1973 is reported. The suspected cause of
the accident was in-flight failure of the right wing from a
preexisting fatigue crack in the lower spar cap of the wing.

Author

N74-10042*§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohic.
EFFECT OF EXHAUST NOZZLE CONFIGURATION ON
AERQDYNAMIC AND ACOUSTIC PERFORMANCE OF AN
EXTERNALLY BLOWN FLAP SYSTEM WITH A QUIET 5:1
BYPASS RATIO ENGINE
N, E. Samamich, L. J. Haidelberg, and W. L Jones 1973 32 p
refs Presented at the Propulsion Joint Specialist Conf., Las
Vegas, Nev.. 5-7 Nov. 1973; sponsored by AlAA and SAE
(NASA-TM-X-71466; E-7765) Avail: NTIS HC $3.75 CSCL
a1c

A highly suppressed TF-34 engine was used to i.estigaie
engine and flap interaction noise associated with an externally



blown flap STOL powered lift system. Noise. efficiency, and
velocity decay characteristics of mixed and separate flow exhaust
systems including canvergent, co-annular, and lobed designs were
determined with the engine operating alone. Naoise data were
then obtained for several of the exhaust configurations with the
engine blowing a wing-flap segmeni. Noise for both the engine
alone and the engine with blown flaps showed substantial
differences for the various exhaust configurations tested. The
differences in observed noise ars related primarily to nozzle
effective exhaust velacity, flap impingement velocity, and noise
spectral shape. Author

M74-10043*§ National Aeronautics snd Space Administration.
tewis Research Center, Cleveland. Ohio.
REFAN PROGRAM. PHASE 1: SUMMARY REPORT
Eidon W. Sams and Donald L. Bresnahan OQct. 1873 70 p
refs
(NASA-TM-X-71456; E-7749) Avail: NTIS HC $5.50 CSCL
20A

The Refan Program js aimed at a large reduction in aircraft
approach and takeoff noise in the vicinity of airports caused by
the JT3D-powered 707's and DC-83 and the JTBD-powered
727's,; 737's and DC-9's. These aircraft represent a major part
of the existing commercial’ fleet. The noise reductions can be
achieved by engine and nacells maodifications in the fortn of
aircraft retrofit kits. Engine turbomachinery noise is reduced by
replacing the current twa-stage fan with a larger single-stage
fan and by nacelle acoustic treatment. Jet noise is reduced by
the reduction on jet velocity caused by additional turbine work
extraction to drive the fargar bypass fan. The predicted net effect
of these modifications on installed performance is large noise
reductions on both approach and takeoff, increased takeoff thrust,
dacreasad takeoff field langth, and maintained or improved aircraft
range dapending on the amount of acoustic treatonent included.
The Refan Prograos is being conducted in two phases under
contracts with one engine and two airframe companies. Results
of the Phase | work are summarized in this report which describes
the refan nacelie configurations studied. the airplane modifications
requited o instaii the nacelles, and the resulting airplane
performance and noise reductions predicted for all five aircraft.

Author

M74-10044*§ Aerospace Corp., El Segundo, Calif. Civil Programs
Div.
AN ECOMOMIC ASSESSMERMT OF STOL AIRCRAFT
POTENTIAL INCLUDING TERMINAL AREA ENVIRONMER-
TAL COMSIDERATIONS. VOLUME 2: APPEMDICES
H. L. Solomon and S. Sokolsky Jul. 1973 233 p refs
{Contract NAS2-6473)
(NASA-CR-1148605; ATR-73(7305)-1-Vol-2) Avail: NTIS
HC $13.75 CSCL 01C

An economic assessment of short takeoff aircraft for short
haul air transportation applications is presented. The economic
viability and environmental compatibility of short takeoff aircraft
sarvice in high density areas were evaluated. The subjects
discussed are: (1) aircraft configurations and performance, (2}
airfield and terminal requirements, and (3} direct and indirect
operating costs. Authar

M74-10046%§ Aerospace Corp., €} Segundo, Calif. Civil Programs
Div.
SMALL V/STOL AIRCRAFT ANALYSIS. VOLUME 2:
APPENDICES
K. R. Smith, Jr. and F. W. Belina Jun. 1973 80 p refs
[Contract NAS2-5473)
(NASA-CR-114629; ATR-73{7202)-1-Vol-2} Awvail: NTIS
HC $6.00 CSCL 01C

A survey of general aviation activities in the United States
was principally conducted through interviews with users,
manufacturers, trade associations, and government organizations.
A list of the organizations intarviews is presented. The data
became the basis for defining the current and future general
aviation missions and performance. The economic characteristics
of general aviation are examined. The desires of each orpaniza-
tion regarding future aircraft characteristics ara summarized,

Author
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M74-10046# National Aerospace Lab., Tokyo (Japan).
SIMULATION STUDY ON FLARE CONTROL SYSTER BY
OPYIMIZATION THEORY
Akira Watanabe and Yusa Horkawa Mar. 1973 27 p vefs
In JAPANESE: ENGLISH summary
{NAL-TR-312] Awail: NTIS HC 3350

The simulation of a flare control system for an automatic
airceaft tanding system was conducted . Digital simulation analyses
were conducted for three systems. The simulation showed that
an exponential flight path was applicable to the flare control
systermn. The charactenstics of the flight paths and the performance
of the systems are discussed. Author

N74-10047# National Aerospace Lab., Tokyo (Japan).
SOME EFFECTS OF CENTER OF GRAVITY LOCATIONS OF
ADDED MASS ON TRANSONIC FLUTTER CHARACTERIS-
TICS OF LOW ASPECT RATIO AND SWEPTBACK THIN
CANTILEVER WING
Eiichi Nakai, Toshiyuki Morita, Takao Kikuchi, Masatoshi Tokubo.
and Minoru Takahashi Ma:. 18973 15 p refs In JAPANESE:
ENGLISH surmmary
[NAL-TR-314| Avail: NTIS HC $3.00

An experimental investigation of some effects af varied
location of added mass at wing tip on transonic flutter characteris-
tics of thin cantitever wings has been conducted in a transonic
blowdown wind tunnel far flutter testing at Mach nutmber between
0819 and 1.192. The wings have sweptback angle of 42.5 at
leading edge and of 10 at trailing edge., panel aspect ratio of
1.344 and taper satio of Q.338. The flutter boundary expressed
by the experimental flutier-velocity coefficient is characterized
by having maximum values at around Mach number 1.03. The
stable region expands Dy moving the C.G. iocation forward of
the added mass. Author

N74-10048*# Seneral Electric Co., Scheneciady, N.Y. Specialty
Fluidics Operation.
FLUIDIC EMERGENCY ROLL COMTROL SYSTEM  Final
Report
K. 8. Haefner and T. . Honda War. 1973 98 p
(Contract NAS2-B467)
(MASA-CR-114588) Avail: NTIS HC $7.00 CSCL DiC

A fluidic emergency roll cantrol system for aircrafi stabiliza-
tion in the event of primary flight controi failure was evaluated.
The fluidic roll control units were designed to provide roll torque
proportional to an electrical command as operated by two
diametrically opposed thrust nozzies located in the wing tips.
The cantral package consists of a solid propeliant gas generatar,
two diametrically opposed wvortex valve modulated thrust
nozzles, and an electromagnetic torque motor. The procedures
for the design, development, and performance testing of the
system are described. Author

M74-10049*¢ General Electric Co., Cincinnati, Ohio. Advanced
Enginesring and Technology Programs Dept.
REMOTE LIFT FAN STUDY PROGRAM, YOLUME 4
May 1973 208 p refs
(Contract NAS3-144086)
(MASA-CR-121277;
HC $12.50 CSCL 01C
A study program to select and conduct preliminary design
of advanced technology lift fan systems to mest low noise goals
of future V/STOL transport aircraft is discussed, This volume
contains results of additional studies conducted to support the
main preliminary design effort done under the Remote Lift Fan
Study Program (Contract NAS3-14406) and a companion effart,
the Integral Lift Fan Study {NAS3-14404). These results cover
engine emission study, a review of existing engines far research
aircraft application and support data for aircraft studies. Author

GE-AEG120-Vol-4) Avail:  NTIS

N74-10050¢ National Transportation Safety Board, Washington,
D.C

AIRCRAFT INCIDENT REPORT: EASTERN AIR LINES.
INCORPGRATED. BOEING 727-225, N8843E, TOLEDO,
OHIO, 10 APRIL 1873



27 Sep. 1973 12 p
(NTSB-AAR-73-17) Avail: NTtS HC §3.00"

An aircraft accident involving a Boeing 727 awcraft which
struck some trees during an instrument approach to the Toleda
Express Airport. Taledo. Ohio on 1Q April, 1973 is reparted.
The aircraft successfully completed the landing after the tree
strike. It was decided that the accident was caused by failure
of the flight crew to adhere to established instrument approach
procedures. Author

N74-10051*4 Massachusetts Inst. of Tech., Cambridge.
MOTORLESS FLIGHT RESEARCH, 1972 Final Report
James L. Nash-Webber. ed. Washington NASA  Nov. 1973
639 p refs
{Grant NGR-22-008-731)
(NASA-CR-2315} Avail: NTIS HC $12.75 CSCL Ot1C

The proceedings of a symposium on motorless flight research
are presented. The subjects discussed are: (1) glider aerodynamic
and design. (2) instrumentation. {3} structural concepts and
materials, (4) soaring meteorology. {5} self-launching and ultralight
sailplanes, and {6} performance testing. Authar

N74-10052*§ National Aeronautics and Space Administration.
Ames Research Center. Moffett Field. Calif.
ACOUSTIC CHARACTERISTICS OF A LARGE-SCALE
AUGMENTOR WING MODEL AT FORWARD SPEED
Michael D Falarski and David G. Koenig Washington Nov.
1973 42 p refs Prepared in cooperation with Army Air Mobility
R and D Lab.. Moffatt Field, Calif.
(NASA-TM-X-2840; A-4964) Avail: NTIS HC $3.00 CSCL
01A

The augmentor wing concept is being studied as one means
of attaining short takeoff and landing (STOL} performance in
turbofan powered aircraft. Because of the stringent noise
requirements for STOL operation. the acoustics of the augmentor
wing are undergoing extensive research. The results of a wind
tunngl investigation of a large-scale swept augmentor maodel at
forward speed are presanted. The augmentor was not acoustically
treated. although the compressor supplying the high pressure
primary air was treated to allow the measurement of only the
augmentor noise. Enstalling the augmentor fiap and shroud on
the slot primary nozrle caused the acoustic dependence on jet
velocity to change from eighth power to sixth power. Dsflecting
the augmentor at constant power increased the perceived noise
level in the forward gquadrant. The effect of airspeed was small.
A small aft shift in perceived noise directivity was expenenced
with no significant change in sound power. Sealing the lower
augmentor slot at a flap deflection of 70 deg reduced the perceived
noise level in the aft guadrant. The seal prevented noise from
propagating through the slot. Author

N74-10063# European Space Research Organization, Paris
{Francel.
INVESTIGATION AND APPLICATICN OF TWO METHODS
OF DETERMINING CO-EFFICIENTS OF TRANSFER FUNC-
TIONS OF LONGITUDINAL MOTION OF AIRCRAFT FROM
MEASURED INPUT AND OUTPUT DATA
W. Boegel Sep. 1973 81 p refs Transl. into ENGLISH of
Untersuch. und Anwend. zweier Verfahren zur Ermittlung der
Flugzeug-Laesngsbewegung aus gemessenen Verlaeufen von Ein-
und Ausgaengen, DLR-FB-73-39. DFVLR, 31 Jap. 1973
{ESRO-TT-2; DLR-FB-73-39} Avail: NTIS HC $6.25

The basic principles and applications of the two methods to
be investigatad are briefly described. The first may be classified
as an equation of motion method and the second as a response
curve fitting method. Several variations of the first method are
also given for special applications. This is followed by a description
of the digital computer programs which wera usad to test the
~ methods with digitally simulated input and output data. In addition
to information on the propagation of random and systematic
errors, the results provide guidelines for the design of the input
function and the choice of parameters or methods in carrying
out and evaluating tests. The application of the mathods to
flight measurements is illustrated with an example of measure-
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mants of the oscillation in the angle of incidence in the Piaggio
P 149 D aircraft. Author

N74-100644 Naval Postgraduate School, Monterey, Calif.
A HELICOPTER FLIGHT PERFORMANCE SYSTEM USING
AN LS| MICROFPROCESSOR M.S. Thesis . -
Edwin Eugene Eloe and Richard Tazewell Scott, Jr. Jun. 1973
60 p refs
(AD-765680) Avail: NTIS CSCL D1/2

The report presents the development of a helicopter gross
weight calculator. Reguired qualities for aircraft system
components such as durability, reliability, and low weight are
met using an LSI micto-processor. The prototype system which
was daveloped weighs approximately four pounds and bas
approximate dimensions of 7 inches x 5 inches x 1/2 inches.
The cost estimate for the system is less than $350. The calculator
sodution is based on the solution technique currently being used

“by Naval aviators which is obtained from nomographs in the

aircraft NATOPS manual. Minor modifications are required to
make this systemn appliceble to different helicopter types. A
fisting of the calculator program and a discussion of the prototype’s
operation are included, Authar (GRA)

N74-100554 Naval Postgraduste School, Monterey, Calif.
LSO/PILOT INTERACTION SIMULATOR M.S. Thesis
Philtip Gary Stueck Jun. 1873 87 p refs
(AD-765686] Avail: NTIS CSCL Q1/2

The thesis investigates the feasibility of simulating the Landing.
Signal Officer {L$0)/pilot interaction during the approach to a
landing on an aircraft carrier. A simulator was created which
duplicated the LSO's operational ehvironment through the use
of computer-generated visual displays. The LSO and the pilot
were placed in this simulated carrier approach environment by
{1) displaying a representation of the landing area plus a meatball
and angle of attack information to the pilot while (2) simultaneously
displaying the aircraft’'s approach 1o the LS0. Test results
demonstrated the basic feasibility of simulating the LSO/ pilot
interaction and its application as & research tool in studying
LSO models, wave-off technigues and landing techniques.

Author (GRA}

N74-10056§ Army Aviation Systems Command, St Louis.
Mo.
MAJOR ITEM SPECIAL STUDY (Mi$S). CH-64A T/R BLADE
Interim Report, Jan. 1964 - Dec. 1972
Aug. 1973 27 p
{AD-766227; USAAVSCOM-TR-73-17) Availk NTIS CSCL
01/3

/The report describes a value engineering analysis of a
helicoptar rotor blade. Major ltem Special Study (MISS) reponts
are performad on DA Form 2410 reportable components. These
are time change items and certain condition change items selectad
because of high cost or need for intensive managament. Basically.
the MISS repaorts are concerned with analyzing reported
removal data presented in the Major item Removal Frequency
{MIRF} report. The failure modes reportgd for each removal are
examined and grouped into categories which are intended to
clarify the intent of the data reporting. From this data, removal
distributions can be plotted and an MTR (mean time to removal}
can be calculated. The MISS reports then investigate possible
cost savings based on total elimination of selected failure modes,
These modes are chosen because of the percentage of failures
thay represent and/or because they appear to be feasible Product
Improvement Program {(PIP} areas. Author {GRA)

N74-10057¢# Army Aviation Systems Command, St. Louis, Mo.
Systemns Performance Assessment Div,

MAJOR ITEM SPECIAL STUDY (MISS). CH-54A CLUTCH
ASSEMBLY (APP} Interim Report. Jan. 1964 - Dec. 1972
Aug. 1973 24 p

(AD-766226, USAAVSCOM-TR-73-16) Awvail: NTIS CSCL

01/3
The report describes a value engineering evaluation of
halicopter rotor clutches, GRA



M74-10088

M74-100684# Air Forca Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
SIRMULATING THE SYSTEM OF AUTOMATIC CORRECTION
OF AIRCRAFT COORDINATES ON AN ANALOG COMPU-
TER .
G. M. Burakov 16 Aug 1973 11 p refs Transl. into ENGLISH
from Vopr. Eksplutatsii i Primeneniya Vychisliteinoi Tekhn. v
Grazhdangkoi Aviatsii {USSR), no. 207, 1871 p 110-117
(AD-765891; FTD-HT-23-731-73} Avail: NTIS CSCL 01/4
One of the ways of solving the problem of improving the
accuracy in the realization of extreme motion of the aircraft's
center of mass is the construction of a system of discrete
duiomaiic correction. which represents a closed systam of the
highest order with respect to the aircraft-autopilot circuit. In
the tarms of pulsed control of functionals this system is described
by the equations of the generalized objects and laws governing
the control, The selection of these laws establishes tha control
algorithm which is reduced to the shaping of the correcting
pulse and realization of the effect. GRA

M74-10069# Naval Air Development Center, Warminster, Pa.
Air Vehicle Technology Dapt.
TEST PLAN REPORT FOR CATAPULT FATIGUE. TEST OF
THE MODEL E-2 A/B AIRPLANE
Edward F. Kantz 25 Jun. 1973 20 p refs
{AD-765708; NADC-73139-30} Avail: NTIS CSCL 01/3

A laboratory fatigue test will be performed on an E-2 airframe
to determine whether the airframe will sustain the effacts of
3000 catapult launches without structural failura. Author (GRA)

mm-ﬁmoﬂ Beta Industries, Inc., Dayton, Ohio.
CRASHWORTHY LANDING GEAR STUDY Fincl Baport
MNorman S, Philips, Richard W. Carr, and Richard S. Scranton
Apt. 1973 210 p refs
{(Contract DAAID2-70-C-O0BE: DA Prgi 1F1.£2203
(AD-765489; BlI-214-6] Avail: NTIS CSCL 01/3
The purpose of the reported effort was twofold: to davelop
rotary-wing landing gear concepts and criteria which, when
applied. would lessen the magnitude of crash forces transferrad
to occupiable areas of helicopters involved in savere yat
survivable sccidents; to use the concepts and criteria 1o design,
fabricate, and test’an experimental prototype skid landing gear
system. lLanding gear design criteria, crash criteria, energy-
absorbing design criteria, and applicable specifications wara
collected and analyzed to establish the state of the art in tha
landing gear design and energy absorber design. Once this
was accomplished, the data were used to develop preliminary
design criteria and concepts for three classes of rotary-wing
aircraft. The concepts were selected to be compatible with
combined loads and various attitudes. {Modifiad author shstract)
GRA

A _Canl
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MN74-10061# Tewas ABM Univ, Caollege Station. Dept. of
Aagrospace Engineering.
RESEARCHM ON AIRCRAFY DYNARIICS FOR SUBSONIC
FLIGHT Final Report, 1 Sep. 1968 - 31 RMay 1973
William P. Jones Jul. 1973 13 p refs
{Contract DAHC0O4-69-C-0015)
(AD-765657. AROD-T-5-B-E) Avail: NTIS CSCL 01/3

The report is submitted a5 a collection of abstracts of papers
published by the scientific personnel of the aircraft dynamics
group of Texes A and'M University. A fist of invited preseniations
is alse included, GRA

N74-10062§ Naval Postgraduate School, Monteray, Calif.
SOME PERFOARMANCE CHARACTERISTICS OF THE BELL
100 TON SURFACE EFFECT SHIP M.S. Thasis
Lonnie Francis Cagle Jun. 1973 151 p refs
(AD-765689) Aval: NTIS CSCL 13/10

A computer program for simulating the performance of the
100-B surface effect ship is used to study the longitudinal motions
of the ship under various wave conditions. An investigation
into the effect that waves have on bow seal, stern seal, and
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plenum pressuras is conducted. The relationship between the
different pressures and their sssociated requirements of input
air from the fans is studied. It is concluded that the computer
program is limited to a certain range of speeds. Tha concept
of the ship capturing air to reduce drag and increase its speed
is questionable due to the rapid replenishment of &ir roguired 1o
keep the ship riding on its bubbla of air. {Modified author
abstract) GRA

M74-10083§ Mississippi State Univ., Stats College. Dept. of
Aarophysics and Aargspace Engineering.
IRVESTIGATION OF THE SUCTION SYSTEM AND BOUND.
ARY-LAYER CHARACTERISTICS ON A HIGH-LIFT. BLC L-19
TEST AIRCRAFT finsl Roport
L. J. Mertaugh and S. Bust May 1873 58 p refs
(Contract DAAJG2-67-C-0016; DA Proj. 1F1-82204-A-142)
|AD-766305; AASE-72-70; USAAMRDL-TR-73-2) Awvail: NTIS
CSCL 01/3

The report presents the results of a test program which
was intended to documant the boundary-layer control system
characteristics of the high-lift L-19 aircraft. This gireraft
incorporates a distributed-suction, turbulent-boundary-layer
control system which allows trimmed lift coefficiants of 48 to
be developed. In addition to presenting the description of the
suction hole distribution and computed values of the suction
velocity distnbution, comparisons are made between the measurad
boundary-layer charactedstics and one empirical. turbulent-
boundary-tayer profile description. The large influence of suction
velocity on the wall shear stress is shown through the use of
the momentum integral egquation. Author (GRA)

N74-100644 United Airpraft Corp., Stratford, Conn.  Sikorsky
Aircraft Div.
VIBRATION EFFECTS OM HELICOPTER RELIABILITY AND
MAINTAINABILITY Final Report
Angalo C. Veca Apr. 1973 123 p rafs
(Contract DAAJO2-71-C-0037; DA Proj. 1F1-63204-0-388)
(AD-766307; SER-B11567USAAMRDL-TR-73-11) Avail: NTIS
CSCL 01/3

Differences in reliability and maintainability data were
examined on two groups of USAF H-3 helicopters with distinctly
diffarent vibration characteristics. One H-3 hslicopter group was
equipped with the rotor-mountad vibration adsorber, a device
which reduces helicopter vibration induced by the rotor, and a
sgcond aircraft group did not have the absorber. The aircraft
ware alike in all other respects. The analyses performed on
these data show a significant reduction in the failure rate and
direct maintenanca for the H-3 helicopters with absorbers and
with reduced vibration levels. Correspondingly, life-cycle costs
show a significant reduction of approximately 10% for the overall
aircraft. At the subsystem and component levals, the same
reductions are shown in almost every case with the exception
of certain navigation and avionics components. {Modified author
abstract} GRA

N74-10065¢ Air Force Weapons Lab., Kirtland AFB. N.Mex.
COCKPIT AIR FILTRATION REQUIREMENTS OF THE B-1
IN A NUCLEAR DUST ENVIRONMENT Tochnical Report.
Jul, 1872 - Apr. 1973
Rayford P Patrick. William A. Yingling, and George D. Amett
Jul. 1973 134 p refs
(AF Proj. 8809)
(AD-766711; AFWL-TR-73-83} Avail: NTIS CSCL 01/3
Results are presented which will aid in determining cockpit
filtration requirements for the B-1 environmental control system
when the B-1 penetrates radioactive dust clouds ganerated by
surface detonations of nuclear weapons. The ionizing doses
accumulated from being surrounded by the radiating cloud and
the dust mass and associated ionizing doses from dust trapped
in the filter and in the cockpit are presented. A technigque for
determining the filer point design conditions is discussed.
Representative candidate filters are investigated, and an opti-
mum filter is selected from the candidates. The evaluation
techniques presented here may be used to investigate the
adequacy of any proposed filter. Author {GRA}



N74-100868§ Naval Postgraduate School, Montarey, Calif.
AIRCRAFT FUEL TANK ENTRY WALL-PAOJECTILE INTER-
ACTION STUDIES M.S. Thesis
Kenneth Scott Bates. Jr. Jun. 1973 55 p refs
(AD-765667) Avail: NTIS CSCL 01/3

Hydraulic ram is the physical production of pressure wave
wall loadings due to projectile penetration and their effect on a
fuel call. Facilities were designed and testing conducted in
preparation for investigation of the hydraulic ram phenomenon.
A ballistic range was designed that vielded projectile velocity
and flight attitude information befare and after wall penetration.
Wall spacimens of a single thickness were impacted by a range
of projectile sizes, weights. shapes. and velocities. This yielded
the energy absorbed by the wall without fluid damping. )

Author IGRA)

N74-10067¢# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
SYMMETRICAL EIGEN FORMS OF THE VIBRATIONS OF
A SUPPOATING SURFACE AND OF AN ELASTIC FUSE-
LAGE
Z. |. Burman and K, M. Shaidukov 29 Jan. 1973 19 p refs
Transl. into ENGLISH from Issled. po Plastin i Obolochek [Kazan),
no. 6, 1970 p 656-665
|AF Proj. 1369) .
(AD-756285; FTD-HT-23-1815-72) Avail: NTIS CSCL 01/3

The report discusses a scheme for calculating the frequencies
and forms of symmeatrical vibrations of two crossed beams, ¢ne
of which is exposed to bending torsional vibrations (a wing)
while the second. only bending ones (a fuselage}. The method
of collocations is applied by using integral matrixes.

Author (GRA)

N74-10068# Clemson Univ,, S.C. Dept. of Zoology.
RADAR TECHNIQUES FOR AIR FORCE APPLICATIONS IN
AVOIDANCE OF BIRD-AIRCRAFT COLLISIONS AND
IMPROVEMENT OF FLIGHT SAFETY Interim Technical
Repaort
Sidney A. Gauthreaux, Jr. Dec 1972 7 p refs .
{Grant AF-AFQSR-1974-71; AF Proj. 9777) B
(AD-754981; AFOSR-73-0030TR) Awvail: NTIS CSCL G1/2

During the year three major objectives ware accomplished:
an evaluation of airborne radar systems for possible detection
of birds aloft, an evaluation of the FAA airport surveiliance radar
(ASR-4) for monitoring bird movements in the vicinity of
airports, and an evaluation of the precision approach radar
{PAR} or ground contral approach (GCA) radars for monitoring
bird movements through airport landing corridors. The pracision
approach radar or ground control approach radas atong with the
airport surveillance radar ware found to provide all the necessary
data to avoid bird/airerartt collisions. Furthermore, the flight
contrallers are in contact with the pilots and can warn them of
dangerous concentrations of birds in their flight paths,

Auther (GRA)

N74-10069) Air Force Cambridge Research Labs,, L. G. Hanscom
Fisld. Mass. Instrumentation Papers.
LAUNCHING OF SMALL INFLATED BALLOONS FROM
CARGO AIRCRAFT
James C. Payne, Edward Young, and Catherine Rice 20 Apr,
1973 23 p refs
{AF Proj. 66E5)
{AD-766428; AFCRL-TR-73-0276: AFCRL-1P-187) Avail: NTIS
C5CL 01/3

A simple, inexpensive mathod_ has been developed for
air-launching constant-level plastic balloons in rapid succession
from a transpori-type aircraft, The entire launch system s
pallatized upon one 24 f-maodular airdrop platform; no alterations
to the aircraft are needed. The balloon. encased in a nylon bag.
is inflated inside the aircraft, and extracted by parachute. The
bag then falls away. releasing the bafloon and payload. Fous
ragular crew members can inflate and launch several B-ft diam,
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polyethylene balloons at 10-min intervals from a C-130 aircraft
flying at speeds up to 130 knots and at altitudes up to
10,000 feet. Authar (GRA]

N74-10070# Goodyear Aerospace Corp., Akron, Ghio.
STABILITY AND DYNAMIC BEHAVIOR OF TWO TETHERED
BALLOON SYSTEMS Final Report. 1 Mar. 1872 - 30 May
1973
George R. Doyle, Jr., Jarome J. Vorachek, and Donald B. Block
30 Jun. 1973 99 p refs
{Contract F19628-72-C-0219; AF Proj. 6665}
{AD-766439; GER-15960; AFCRL-TR-73-0396) Awvail: NTIS
CSCL 01/3

The stability characteristics and dynamic motions of a tethered
balloon are of interest in determining design criteria under which
safe operating conditions are achievable, An analytical investiga-
tion was conducted for two tethered barrage balloons using
two separate mathematical tools. Tha balloon motion is assumad
to be uncoupled into longitudinal and lateral modes of mcnipn.
The equilibrium stability characteristics of both modes of maotion
are determined by solving far the complex roots of the characteris-
tic equations. The dynamics of the motion, under the inﬂue_nces
of wind gust or initial displacements, are found by numerically
integrating the equations of motion on 'a digital computer. The
effects of different tether fengths, payload weights and wind
conditions are considered. It was found that the s$tability
analysis was able to accurately determine the frequencies of
oscillation and the mode shapes as displayed in the dynamic
results. In general, the most significant result is the reduction
of stability in both the longitudinal and lateral degrees of freedom
as the tether length is shortened. Author (GRA)

N74-10071# Air Force Flight Dynamics Lab. Wright-Patterson
AFB, Ohig.
OPTIMAL INCOMPLETE FEEDBACK CONTROL OF LINEAR
STOCHASTIC SYSTEMS Final Report; Jul. 1971 - Feb.
1973
Robert E. Heath, II Jun. 1973 226 p refs
(AF Proj. 8219) .
(AD-766440; AFFDL-TR-73-36} Avail: NTIS CSCL 01/3

The problem of incomplete feedback control of stochastic
linear systems is considered. The system is modeled by an
uhcertain parameter linear differential equation_driven by Gaussian
white noise and an incomplete observation which is a linear
transformation of the states. Tha optimal control is the linear
transformation of the obseivation which minimizes the expectsd
valus of a quadratic performance index. For both finite and infinite
time praoblems, necessary conditions that the optimal control law
must satisfy are derived. Time-varying and constant gains are
considered for the finite-time problem. Far the infinite-time
problem only time-invariant gains are considered. The gradient
derived for the infinite-time problem is applied to a flight control
design problem. This problem concesns finding feedback gains
to improve the lateral handling qualities of an F4 aircraft at two
different flight conditions. The resulting control laws give quite
adequate aircraft handling qualities for the aircraft at beth fight
canditions., Author (GRA}

N74-10072§# Naval Ship Research and Development Center,

Bethesda, Md.

RESPONSE PREDICTIONS OF HELICOPTER LANDING

PLATFORM FOR THE USS BELKNAP {DLG-26) AND USS$S

GARCIA (DE-1040)-CLASS DESTROYERS

Susan Lee Bales, William G. Meyers, and Grant A, Rossignol

Jul, 1973 102 p refs

(AD-766450; NSRDC-3868) Avail: NTIS CSCL 01/2
Motion-response predictions of the helicopter landing pfatform

for the USS BELKNAP (DLG-26) and USS GARCIA (DE-1040)-

Class destroyers are presented. Predictions have been obtained

by a computer-implemented procedure, which caiculates response

“statistics at an arbitrary point on a ship in long-crested, irregular

seas. The procedure is based on ship-motion theories in the
state of the art. Results are presented for several ship speeds,
states of sea, and ship headings--ranging from head to following
waves. Existing envelopes of helicopter operations are discussed.
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and suggestions have been mads, based upon the results of
this study, for the listed new operational envelopes in higher
states of seas. responses other than roll. e.g., vertical response
at the landing platform, must be considered; quartering sea
landings may be safer than bow sea landings, and to increase
safety of operations, BELKNAP should be stabilized in roll.
Author (GRA)

M74-10073¢ Avco Lycoming Div.. Stratford, Conn.
SPRING OVERRIDING AIRCRAFT CLUTCH Final Report
P. Lynwander. A. G. Meyer, and S. Chachakis Meay 1973
161 p refs
(Cantract DAAJO2-71-C-0035)
(AD-766309; TR-105-7-12. USAAMRDL-TR-73-17)  Avail:
NTIS CSCL 21/5

The purpose of this program was to investigate the perform-
ance of high-speed ovesriding spring clutch assembiies for use
in a multisngine helicopter application. The design operating
conditions wera 3.570 inch-pounds torque transmitted at
26,500 rpm. Two clutch configurations were evaluatad. An
extensive test program was conducted as follows: Full-spaed
dynamic clutch override test; differential speed dynamic clutch
override test; dynamic engagement test: static cyclic torque fatigue
test; and static ovasload tast. GRA

N74-101534
Va
SATELLITE COMMURNICATIONS SYSTEMS
Mikolay lvanowvich Kalashnikov 17 Nov. 1971 68 p rafs Trans!
into ENGLISH of the boak “Sistemy Svyazi Cherez Iskusstvennyye
Sputniki Zemli " Moscow. Communications Publishing House,
1969
{JPRS-54508) Avail: NTIS HC §5.50

Multiplexing principles for communications lines are discussed
in terms of a channeling device for transmitting a television
signal and a sound signal. The transmitting and receiving devices
used in ground stations are described. and the required second-
ary equipment systems are listed. Particular reference is made
to the ground stations of the Molniva | and Orbita satellites.
The design pnnciples of conboard receiving and transmitting

Joint Publications Research Service, Arlington,

equipment and antennas are aiso examined. T.MA.
M74-10155§ Chicago  Univ.,, 1 Dept. of Geophysical
Sciences.

OBJECTIVE DETERMINATION OF THE NOISE LEVEL IN
DOFFLER SPECTRA
P. H. Hildebrand and Sakhon 11 Sep. 1873 20 p refs
Sponsored in part by United Airines Foundation Prepared in
cooperation with lllineis Inst. of Technol.
(Grant NSF GA-38109)
(TR-32) Avail: NTIS HC $3.00

A method is described for the -objective determination of
the noise jevel in Doppler spectra. The method makes use of
physical properties of white noise and is suitable for automatic
camputation. Author

M74-10159# Army Medical Research Lab,, Fort Knox, Ky.
SPEECH INTELLIGIBILITY TESTING WITH THE MODIFIED
RHYME TEST IN AVIATION TYPE NOISE Interim Report
James D, Mosko 30 Mar. 1973 13 p ref
{DA Proj. 3A0-61102-B-71P)
(AD-765470: USAMRL-1027) Aveik NTIS CSCL 17/2
Twenty-gight young adult male subjects listened to several
vaisions of a Modified Rhyme Test {MRT) at three different
S/N ratios and three levels of background noise. The average
percent correct data ware evaluated in terms of ear receiving
signals, noise level, and $/N ratic. The data indicate an
appropriateness of the MRT paradigm for evaluating the auditory
capabilities of military personnel. {Madified author abstract)
GRA
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MN74-10385# Applied Fhysics Lab.. Johns Hopkins Univ, Silvar
Spring. Md.
A LOW COST TELEMETRY SYSTEM
Report
Robert B. Givens and Richard L Hudson 7 Aug. 1873 5 p
Sponsored by NSF
{PB-222403/8; NSF-73-57-GI-12} Avail: NTIS HC $3.00 CSCL
O8F

The subject invention relates to a portable, lightweight, low
power. telemetry system for use in small drane aircraft of the
type used by hobbyists. Such a system greatly expands the
capabilities of conventional radiosonde equipment by allowing

Final |nvention

.more data channels to be included with minimal increase in

weight and compiexity. The instant system uses PPM-FM
telemetry (pulse position modulation + or - frequency madulation)
with the desired information being encoded, modulated, then
transmitted by use of a standard of FM transmitter. GRA

N74-10189§ Ohio State Univ, Columbus. ElectraScience Lab.
BILINEAR SURFACE REPRESENTATION OF RADAR
SCATTERING FOR AIRCHAFT _ _
J. § Chahat and L. J. White Jul. 1973 82 p refs
{Grant AF-AFOSR-1710-69; AF Proj. 9769)
{AD-7BB320D; ESL-2768-10; AFOSR-73-1528TR}  Avail: NTI%
CSCL 17/9

Previous research has demonstrated the feasibility of using
multiple low frequency radar returns for aircraft target classifica-
tion. The surfaces corresponding to this aircraft data in frequency
space have been represented by a bilinear approximation. This
surface representation has allowed the identification of the regions
where two surfaces might intersect, and other ragions where
classification becomes difficult.  Saveral classification mathods
gre investigated using the bilinear surface approximation, and
the results of a simutation study are reported Author {GRA}

MN74-10202%F National Aeronautics and Space Administration.
Goddard Space Flight Center, Greenbelt. Md.
LOW SPEED PHASELOCK SPEED CONTROL SYSTEM
Patent Application
Robert W. Fulcher and John Sudex, inventors {to MASA) Filed
27 Sep. 1973 29 p
{NASA-Case-GS5C-11127-1; US-Patent-Appl-5N-401466) Avail:
NTIS HC $3.50 CSCL 0%A

A phaselock speed control system is reported that provides
extremealy accurate speed control, particularly at low speeds, of
a brushless dc motor. The averall speed control system includes
4 phase comparator which compares a reference frequency signal
with an encoder frequency signal. An imegrator/converter unit
converts the output of the phase comparator into an analog
error voitage which js compensated and biased to derive a
bi-directional error signal for further combination with the output
from an overspeed contral circuit in an operational amplifier 1o
develop the torque polarity and cantrol signal. NASA

N74-10229§ Army Test and Evaluation Command, Aberdeen
Proving Ground, Md.
TRANSPORTABILITY
7 Feb. 1873 74 p
(AD-765456; TOP-1-2-600] Awvail: NTIS CSCL 09/3

The report describes a method for evaluation of military
equipment transportability characteristics; discusses preliminary
activities, facilities, and equipment required: and provides
procedures for lifting and tiedown attachments; rail. highway.
and marine transportability; terminsls handling and movement:
air portability, fixed and rotary wing, internal and external carried.
to include airdroppad materiel. shock, vibration, safety, human
factors, and maintenance svatuation. Appendixes provide railway
landing procedures, highway vehicle and load fimits. marine
transport environmental factors and characteristics. aircraft
capacities, shock and vibration environments during trensport by
rail, sea, and air. ‘The method is applicable to equipment
whether towed, self-propelled. or moved by carrier over highway,
cross-country, railway, watéerway, or air. Author (GRA}



N74-10283* McDonnall-Douglas Astronautics Co. Huntington
Beach, Calif.

FTHE ABLATION PERFORMANCE OF FOAMS IN A LOW
HEAT FLUX
D. H. Smith and D. R. Hender Jin NASA,

. Goddard Spaca
Flight Center Space Simulation, Tth 1973

p 465-476 refs

CSCL 111G

Tests of ablation performance of low-density, polyurethane-
basad foams have been conducted in a iow heat flux plasma
arc environmant. It is shown that fire retardant chemicals included
in the foam have a significant effect in reducing surface recession,
and that these materials are attractive candidates for ablative
cryogenic insulation systams. Author

.

N74-10297*# Grumman Aerospace Corp.. Bethpage, N.Y.

USER'S GUIDE FOR A COMPUTER PROGRAM TO ANALYZE

THE LRC 16 FT TRANSONIC DYNAMICS TUNNEL CABLE

MOUNT SYSTEM

P. Barbero and J. Chin [1973] 205 p refs

(Contract NAS1-10635)

(NASA-CR-132313) Awvail: NTIS HC $12.26 CSCL 14B

The theoretical derivation of the set of squations is discussed

which is applicable to modeling the dynamic characteristics of

aeroelastically-scaled models flown an the two-cable mount

system in a 18 ft transonic dynamics tumnel. The computer

program provided for the anabysis is also described. The program

calculates maodel trim conditions as well as 3 DOF longitudinal
-~ and Iateral/'direcuunal dynamic conditions for various flying cable

and snubber. cable configurations. Sample input and output are

included. Authior

N74-10303F Weapons Research Establishment, Salisbury
{Australia). :
THE IMPROVEMENT IN MACH NUMBER DISTRIBUTION
AND REDUCTION OF PRESSURE FLUCTUATIONS IN THE
TRANSONIC WORKING SECTION OF WIND TUNNEL $.1
£ R. A. Landers and P. G. Marshallsay apr. 1873 19 p refs
{(WRE-TN:925} Awvail. NTIS HC $3.00

A set of slotted top and bottem liners was used to generate
transonic speeds in tunnel 5.1 at Weapons Research Establish-
ment. Model supports normally used for supersonic speeds were
found to have a large influence on the Mach number distribution
and were redesigned to minimize interference ta the flow in the
working section. Excessive pressure fluctuations were traced to
unsteady flow in the cavity between the end of the transonic
iiners and the diffuser entry. Fairings fitted to this section have
greatly reduced the magnitude of the pressure fluctuations.

Author

N74-10304§ Army Engineer Waterways Experiment Station,
Vicksburg, Miss.
LATERAL DISTRIBUTION OF AIRCRAFT TRAFFIC Final
Report, Jun. 1970 - Jul. 1871
Donald N. Brown and Owen O. Thompson Jul. 1873 64 p
refs
(AD-765435: AEWES-Misc-Paper-5-73-56) Avail: NTIS CSCL
Q1/5

/ In the development of pavement design and evaluation criteria
for aircraft with complex gear configurations (C-5A, B-747. etc}.
it has been revealed that current procedures for relating aircraft
aperations (passes) to pavement coverages (stress and/or
deflection repetitions! are cumbersome and inaccurate. The
procedure for converting aircraft passes to pavement coverage
has been reexamined by dewveloping theoretical normal traffic
distribution curves and fitting these curves to the limited
number of actual traffic distribution curves available for four
aircraft {B-47. B-52. KC-97, and KC-135}. In this manner, more
realistic pass-to-coverage {p/cl ralios have been developed for
most currently used military and civil aircraft. The revised p/¢
ratios are presented and are recommended for use in pavement
design and evaluation criteria. (Modified author abstract) GRA
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N74-10322

N74-10311
land)
DRAG OF STREAMLINE SOLIDS OF REVOLUTION
[TRANSITION AT NOSE}
Jul. 1973 3 p ref
(ESDU-Bodies-02.04.01-Amend-A) Copyright. Avail:  Issuing
Activity

The total drag coefficient for streamline solids of revolution
with the transition from laminar to turbulent flow at the nose
was determined and graphed against Reynolds numbar for various
diametar/length ratios, The total drag coefficient is based on
the surface area {wetted surface} of the body. An aerndynamically
smaooth surface is assumed. The curves are not applicable if the
boundary layer separates from the body appreciably ahead of
the tail. This is the case when the diameter/length ratio is mare
than about 0.3 Author

Engineering Sciences Data Unit, London (Eng-

N74-10318*¢ National Aeronsutics and Space Administration.
Langley Resaarch Center, Langley Station. Va.
EEFECT OF GEOMETRY VARIATIONS ON LEE-SURFACE
VORTEX-INDUCED HEATING FOR FLAT-BOTTOM THREE-
DIMENSIONAL BODIES AT MACH 6
Jerry N. Hefner Washington Nowv. 1973 30 p refs
INASA-TN-D-7447; L-9209) Aval. NTI5 HC $300 CSCL
20D

Studies have shown that vortices can produce relatively severe
neating on the leeward surfaces of conceptuai hypersonic vehicles

 and that surface geometry can strongly influence this vortex-

induced heating. Results which show the effects of systematic
geumetry variations on the vortex-induced lee-surface heating
on simple flat-bottom three-dimensional bodies at angles of attack
of 20 deg and 40 deg are presented. The tests wera conducted
at a free-stream Mach number of 6 and at a feynolds number
of 1.71 x 10 to the 7th powwer per meter. Author

N74-10321*# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
MINIMIZING BOUNDARY LAYER BLEED FOR A MIXED
COMPRESSION INLET .
Joseph F. Wasserbauer, Robert J. Shaw, and Harvey E. Neumann
1973 21 p refs Presented at Propulsion Joint Spacialist
Conf., Las Vegas, Nev., 5-7 Nov. 1973 cosponsored by AlAA
and SAE
(NASA-TM-X-71461; E-77567) Awvail: NTIS HC $3.25 CSCL
20D

An experimental investigation of a full scale mixed compres-
sion intet sized for the TF30-P-3 turbofan engine was conducted
at Mach 2.5 and 2.0 operating conditions. The two cone
axisymmetric inlet had minimum internal centraction consistent
with high total pressure recovery and low cowl drag. At Mach
2.5, inlet recovery exceeded 0.90 with only 0.02 centerbody
bleed mass-flow ratic and zero cowl bleed. A centerbody bleed
of approximately 0.0% gave a maximum inlet unstart angle-of-
attack of 6.85 deg. Inlet performance and angle-of-attack tolerance
is presented for operation at Mach 2.5 and 2.0. Author

M74-103224 National Aerospace Lab. Tokyo (Japan).
EXPERIMENTAL INVESTIGATION OF TWO-DIMENSIONAL
CASCADE PERFORMANCE WITH BLUNT TRAILING EDGE
BLADE SECTIONS AT TRANSONIC INLET MACH NUMBER
RANGE '
Hajime Sakaguchi, Hiroshi Kondo, Susumu Takamori, and Keigo
bwashita Mar, 1973 53 p refs in JAPANESE; ENGLISH
summary
{NAL-TR-313} Avail: NTIS HC $4.75

The cascade performance of blunt trailing edge blades with
camber angles of 12 and 35 degrees were investigated at Mach
numbers from 0.6 to 1.4 over the range of incidenca angles up
to a positive stall in a transonic cascade wind tunnel. The test
Reynolds numbar range was 300,000 to 800,000 based on the
bade chord. Experiments were made with the boundary layer
suction from porous side walls at the test section to establish
two-dimensional fiow in the cascade. Total pressure and flow



M74-10326

angle measurements wese made by traversing a five hole probe
in the outlet flow from the cascade. Author

N74-10326§ Air Force Systems Command, Wright-Patterson

AFB, Ohio. Fareign Technology Div.

ANALYSIS OF THE LONGITUDINAL DISTURBED MOTION

OF & SURFACE SKIMMER

€. P. Vachasov and G. F. Kurochka 6 Aug. 1973 15 p refs

Transl. into EMGLISH from Samoletostr. Tekh. Vozdush. Flota

(USSR), no. 29, 1972 p 7-13

{AF Proj. G101)

(AD-765992; FTD-HT-23-587-73} Avail: NTIS CSCL 20/4
The longitudinal disturbed motion af a surface skimmer, like

that of common aircraft, is determined by the following processes:

By varying the magnitude of the velocity of the center of gravity;

By varying the direction of flight; and by rotating the aircraft

relative to the Oz axis which passes through its center of gravity.

These processes are interconnected and are examined togetger.

RA

N74-10328Bff Air Force Systems Command, Wright-Patierson

AFB, Ohio. Foraign Technology Div.

INVESTIGATION OF THE EFFECT OF GRIDS ON THE

CHARACTERISTICS OF & TURBULENT FLOW

V. A. Lebiga and V. V. Chernykh & Aug. 1973 17 p refs

Transl. into ENGLISH from lzv. Sibirsk. Otd. akad. Mauk SS5R

{Navosibirsk). no. B, Jun. 1972 p 47.53

(AF Proj. G101}

(AD-765999; FTD-HT-23-585-73) Avail: NTIS CSCL 20/4
Certain structural measures make it possible to abtain a

uniform flow in a wind tunnel test section with a low degree of

turbulence. One of these measures is grids in the prechamber

of the wind tunna! which equalize the figlds of average speed

and reduce the intensity of turbulent fluctuations. This article

gives the results of an investigation on the effect of the specific

resistance of a grid and a number of gnds in sequeénce omn

reducticn of the turbulent fluctuations in speed. GRA

M74-10335f Naval Postgraduate Schaol, Monterey, Calif. Dept.
of Asronautics.
A STUDY OF SUPERSONMIC FILOW PAST VIBRATING
SHELLS AMD CASCADES
Christian W. Brix, Jr. Jun. 1973 135 p refs
(AD-765735) Avail: NTIS CSCL 20/4

Supersonic flow past oscillating cylindrical shells and os-
cillating fiat-plate cascades is analyzed using linearized charactsris-
tics methods. Pressura distributions and generalized aerodynamic
forces are computad for arbitrary radius to length ratios, axial
and circumferential wave numbers, Mach numbers, and reduced
frequencies. Pressure distributions are computed for flat-plate
cascades with supersonic leading edge locus far arbitrary solidity,
stagger angle, frequency. and intetblade phase angle. For
comparison, a two-blade solution s developed using the method
of singularities. {Modified author abstract) GRA

M74-10338f Stevens Inst. of Tech.. Hoboken, N.J. Davidson
Lab,

CONTROL FAILURE SIMULATIONS OF THE PHM HYDRO-
FOIL CRAFT USING A 1/20-SCALE DYNAMIC MODEL
WITH AUTOMATIC EONTAOL Final Report
Charles J. Henry Apr. 19473 47 p refs
(Contract NODO14-67-A-0202-0019)
(AD-766098; SIT-DL-73-1662) Avail: NTIS CSCL 13/10

A 1/20-scale model of the PHM hydrofoil craft was developed
with automatic control.  Heave, pitch and rolf motions were
controlled by means of flaps on the forward secondary foil and
an the port and starboard aft main foils. Motions lateral to the
tank were constrained in this phase of the test program. The
control system logic also provided for simulations of control system
failure wherein any one flap or any combination of flaps can be
thrown hard against mechanical stops. Only one flap was failed
in any one rur in this study. The trajectories subsequent to

46

simuiated control system failure were recorded for this five-degree-
of-freedom model. Failures which lead to broaching of the how
foil appear to be serious. Failures which lead to hull impagt do
not appsar dangerous. The results are discussed in more detail
in the raport. Recommendaticns for further development and
utilization of this automaticatly-controlled. model. hydrofail-
supported platform are discussed. A second test phase with
six-degrees-of-freedom and with steering controt has bgen
initiated. Author (GRA)

M74-10340§ ARO, Inc., Amold Air Force Station, Tenn.
AN EXPERIMENTAL INVESTIGATION OF AN ACQUSTIC
MIETHOD FOR MEASURING GAS MASS FLOW Fing! Report,
Jul. 1871 - Jul. 1972
L. J. David and T. L. Giltinan AEDC Sep. 1973 58 p ref.
Sponsored by AEDC
{ARQ Proj. PW5213)
(AD-766419; ARQ-PWT-TR-73-5; AEDC-TR-73-140)  Avail:
NTIS CSCL 14/2

Airflow through the test section of a 1- by 1-ft transonic
wind tunnel undar subsonic flow conditions was measured by
an acoustic method to evaluate feasibility of the method. The
method was based on measuring the time of travel of an acoustic
signal between a transmitter and a receiver which were located
on opposite walls of the tunnel on a line perpendicular to the
direction of airflow. An electrical discharge arc-gap transmitier
was devaloped which emits s signal pressure wave with an
output intensity significantly greater than that of the tunnel noise.
Calibration of the wave wvelacity increment under quiescent
conditions demonstrated good repeatability.  {Modified author
abstract) GRA

W78-10504§ Kentucky Univ., Lexington.
Enginesring.
EFFECTS OF STRAIN AMPLITUDE ON THE SHEAR
MODULUS OF SOILE Technical Report, 1 Oct. 1871- 1 Nov.
1872
Bobby Q. Mardin Mar. 1873 77 p refs
(Contract F29601-72-C-0027; AF Proj. BBAM}
(AD-757518; UKY-TRG3-72-CE23. AFWL-TR-72-201]  Avail:
NTIS CSCL 08/13

One hundred twenty-three simple shear tests of 24 different
soils were conducted. Most were constant-amplitude repeated
load tests. A few of the tests involved mixad amplitudes of
loading with rest petiods between loads. Based on the results,
& practical procedure for reducing the shear modulus of soils
with increasing strain amplitude was developed. It was shown
that for a wide variety of scil types and conditions the procedure
gives reasonably accurate results compared to values measursd
in the laboratory. The study of mixed amplitudes and rest
pariods indicated that tha procedure can be applied to mixed
traffic conditions. Author {GRA)

Dept. of Civil

N74-10440 Institut Franco-Allemand de Recherches, St. Louis
(France).

TRANSONIC FLOW AROUND SLENDER BODIES [TRANS-
SONISCHE UMSTROERMUNG SCHLANKER KOERPER]

Marc Giraud /n jts Papers on Ballistics and Phys. of ‘Transtence
1973 p 77-95 refs In GERMAN; ENGUSH summary

Experimental results of transonic flow around slender
fin-stabilized bodies of revolution in a ballistic range are reported.
The phenomena associated with transonic flow around a body
of revolution are outlined. Both the effect of deceleration on the
wave drag. and the effect of pendulation on the boundary layer
transition are examined. ESRO

N74-10481§ Solar, San Diego, Caiif.

TURBIME INLET GAS YTEMPERATURE SENSOR FOR
EMGINE CONTROL Final Report, May 1971 . Jan. 1973
Manfred |. Seegall, David A Rohy. and William A. Compton



Wright-Patterson AFB, Ohio AFFOL Feb. 1973 264 p rels
{Contract F33615-71-C-15610; AF Proj. 1887}
(A?-755193: RDR-174B; AFFOL-TR-73-49) Awvail: NTIS CSCL
21/5

A research and davelopment program is described; the
objective is the design, analysis, testing and demonstration of a
nuclear radiation sensor system to meadsure the turbine inlet
gas temperature. This sansor is constructed on the basis of the
slectron radiation beam, transmitted across the turbine flow duct,
being attenuated proportionally to the gas density. A concurrently
obtained pressure signal feeding into an slectronic computing
system generates, from the basic laws of electron beam
attenuation and the gas law, a signal proportional to tha mean
gas temperature across the turbine flow duct. The sensor as a
whols has been named the gas-temperature-density sensors.

Author

N74-10480¢ Picatinny Arsenal, Dover. N.J.
EVALUATION OF THE ADHESIVE BONDING PROCESSES
USED IN HELICOPTER MANUFACTURE. PART 4:
NONDESTRUCTIVE INSPECTION OF ADHESIVE B8ONDS
USING HOLOGRAPHIC TECHNIQUES
Modesto J. Barbansi, Brian R. Chisholm, and Paul J. Kisatsky
Oct. 1972 26 p
(AD-765455; PA-TR-4419-Pt-4) Avail: NTIS CSCL 13/8
Double exposure holographic techniques are used to
nondestructively examine the condition of adhesive bonds in
honeycamb panels. The panels are subjected to a high humidity
anvironment which causes adhesive degradation. Periodically the
panels are holographically examined. Ohservation of the fringe
patterns reveals that the gradual degradation of the bond can
be readily seen as the humidity attacks the adhesive starting
with the outer edges, working its way inward. Two different
prebonding preparation technigues are examined. The different
rates of attack an the two types of panels are clearly recorded
by the holographic technique. Since the panels were in no way
destroyed or affected. these experiments give strong evidence
of the power of optical holography as a nondestructive test
which not anly indicates disbonds but may even relate to bond
strangth or quality. Author {GRA)

N74-104844 United Aircraft Corp.. Stratford. Conn.  Sikorsky
Aircraft Div.
DYNAMIC TEST OF GEARS MANUFACTURED BY AD-
VANCED FORGING TECHNIQUES Final Report
Harold K. Frint May 1973 63 p refs
{Contract DAAJOZ-69-C-0060: DA Proj. 1G1-62207-AA-72)
(AD-765491; SER-50680;"USAAMRDL-TR-73-13) Avait: NTIS
CsCL 13/9

The purpose of the project was to evaluate the dynamic
fatigue strength of spur gear teeth produced by advanced forging
tachnigues in comparison to those manufactured by conventionat
forging methods. All of the advanced forging processes evaluated
in this program used high-energy-rate forging techniques which
produced gear blanks with integrally forged teeth. The die design
and type of press were different for the three advanced processes:
however, they produced similar as-forged gear blanks except for
some variations in flash formation. On the basis of the results
obtained, the best advanced forging process shows and advaniage
over tha conventiona! forging process which is in the order of 5
to 8 percent. {Maodified author abstract} GHRA

N74-104864 Mechanical Technology. Inc.. Latham, N.Y.
INVESTIGATION OF ROTOR DYNAMIC AND HIGH SPEED
BEARING TECHNOLOGY FOR A 3 Kw TURBO-
ALTERNATOR Interim Report, 16 Sep. 1871 - 31 Dec.
1972
Warren D. Waldron Feb. 1973 108 p refs
[Contract DAAKO2-72-C-0043)
[AD-765501; MTI-73TR11} Avail: NTIS CSCL 13/9

The report presents the initial results of an analytical and
test rig investigation t0 identify any limitations or problems relative

a7

" a UH-1 helicopter.

N74-10597

to high-speed bearings and rotor dynamics for future. very small
{3KW) turboaliernators. The results reported coves the following
three tasks: An analytical effort to select a representative 3KW
turboalternator configuration in terms of the major aerodynamic
and electrical rotating components: An analytical effort to
determine shaft-assembly/bearing-system arrangements appli-
cable 1o the 3KW turboalternator configuration; A detailed design
and initial test of a full scale test rig representative of the
optimum shaft—assambiy/bearingfsystem arrangement for the
3KW turboalternatar. (Modified author abstract} GRA

N74-104914 Honeywell, Inc.. Minneapaolis, Minn.  Government
and Aeronautical Products Div.
MYDROFLUIDIC SERVOACTUATOR DEVELOPMENT Final
Technical Report, 18 Nov. 1971 - 31 Oect. 1972
Holger C. Kent and J. Robert Sjolund May 1973 58 p
{Contract DAAJO2-72-C-0017)
{AD-766308; GAPD-WOS10-FR; USAAMRDL-TR-73-12) Avail:
NTIS CSCL 13/7

The report covers the design and development of a hydrofluidic
servoactuator. The objective of the program was to demonstrate
the feasibility of a servoactuator utilizing a hydrofluidic amplifier
cascade input stage which replaces the bellows-flapper-nozzle
of a conventional servovalve, a spring-centerad spool valve, a
fluid feedback transducer, and an actuator. The servoactuator
was designed to utilize U.S. Army aircraft hydraulic fluid, meeting
specifications of MIL-H-5608. and to meet the performance of
Author (GRA)

N74-10541§ Aeronautical Research Inst, of Swaden, Stock-
holm.
ICE AND LANDING SURFACE DEMOULDING: REPLICA
FABRICATION
Goeran Lundstroem 1973 13 p refs
(FAA-mema-90) Avail: NTIS HC $3.00

A method for using silicone rubber molding to obtain
impressions of ice structures on wings and other aircraft surfaces
is discussed. The limitations of the silicone material when used
with deep and narrow grooved surfaces are described. The rasult
of an experimental study to determine the effect of silicone oil
on the performance of the rubber is presented. Author

N74-10584*%§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
A BUOYANT TORNADO-PROBE CONCEPT INCORPO-
RATING AN INVERTED LIFTING DEVICE
Frederick C. Grant Washington Nov. 1973 29 p refs
(NASA TN-D-7335; L-B969] Avail: NTIS HC $3.00 CSCL
04B .
Addition of an inverted lifting device to a simple balloon
probe is shown to make possible low-altitude entry to tomado
cores with sasier faunch conditions than for the simple balloon
probe. Balloon-lifter combinations are particularly suitabie for
penetration of tornadoes with averaga to strong circutation, but
tornadoes of tess than average circulation which are inaccessible
to simple balloon probes bacome accessible. The increased launch
radius which is needed for access to tornadoes over a wide
range of circulation results in entry times of about 3 minutes.
For a simple balloon probe the uninflated balloon must be first
dropped on, or near, the track of the tornado from a safe
distance. The increase in typical launch radius from about
0.75 kilometer to slightly over 1.0 kilometer with a baltoon-lifter
combination suggests that a direct air launch may ba feasible.
Author

N74-105874# Naval Weapons Center. China Lake, Calif.
PROJECT FOGGY CLOUD 4. PHASE 1, EVALUATION OF
WARM FOG DISSIPATION TECHNIQUES

Edward E. Hindman, Il. Richard S. Clark, and Fierre St.Amand
Aug. 1973 58 p refs

(AD-766086: NWC-TP-5413F Avail: NTIS CSCL 04/2



M74-10602

Project Foggy Cloud IV, Phase 1, is part of a continuing
saries of experiments concerning the modification and dispersal
of warm fog and stratus clouds. Tests were conducted at the
Arcata-Eureka airport, Humboldt County. Calif., from 26 July to
7 October 1971, using a fixed-wing aircraft as a delivery vehicle.
The seeding agents were water and a solution of ammonium
nitrate, urea, and water developed during Project Foggy Cloud
1. The effects of the wing-tip vortices from the airgraft were
investigated. One of the three definitiva tests with wing-tip
vortices improved the visibility above field minimums. One of
the four definitive tests with water improved visibility above
minimums. Three af the six definitive tests with the ammonium
nitrate/ urea/water solution improved visibility above minimums.
The technique using the hygroscopic solution was the most
effective. Author {GRA)

N74-10802# NMaval Air Engineering Center, Philadelphia, Pa.
Ground Support Equipment Dept.
POLLUTION IN THE GROUND SUPPORT ENVIRONMENT
Final Report
Peter B. Zacharkin and William H. Womer Jul. 18973 29 p
refs :
(AD-764854; NAEC-GSED-69) Avail: NTIS CSCL 13/2

The study was initiated to survey the Naval Air/Ground
Suppart environment to determine if there are pollution problems
related 10 ground support equipment. Three major objectives
exist in this study. (a) To identify specific pollution-causing systems
of all types in the Navy ground support environment. (b} To
recommend practical solutions 1o these specific pollution-causing
problems. (¢} To insure that all future pracurements of GSE are
as pollutian free as practicable. by aligning the pollution limitatians
of GSE with the corresponding requirements for similar equipment
established by EPA. GRA

M74-108054 Air Forca Cambridge Research Labs., L. G. Hanscom
Field, Mass.
THERMAL WARM FOG DISSIPATION: HEAT REQUIRE-
MIENTS AND PROJECTED UTILIZATION OF 2 SYSTEM FOR
TRAVIS AFB, CALIFORMIA Air Forca Survays in Geophys-
ica.
Alen |. Weinstein 18 Jun. 1973 31 p refs
{AF Proj. 7605)
{AD-766247. AFCRL-TR-73-0367: AFCRL-AFSIG-270)  Avail:
NTIS CSCL 04/2

Climatological records of fog occurrence and wind characteris-
tics in fog are used to design a passive ground-based heat
system for the dispersal of warm fog- at Travis AFB, Californis.
The array of hest sources is pattarned akter that described by
FIDQ engineers for parallel winds. The burer array shape is
similar to an elongated horssshaoe that encloses the upwind end
of the runway, with the paralfel legs 450 ft apart lerminating
240 ft shost of @ 700-fi-long cross leg. An analysis of air traffic
racords in combination with fog statistics indicates that the system
could bz used to aid approximately 900 (2600) landings and
takeoffs in an average (extreme) year during the fop-plagued
months fram Movemnber to February. Assuming a burn time of
five minutas per landing or takeoff, the heaters could be expected
to aparate approximately 75 {260} h and consume approximately
elevan (48) million gallons of fuel in an average {extrame) year.
Duting the time the systemn is operating it generates heat at a
rate of approximately 10 billion BTU/h. Author {(GRA)

M74-10811¢ Weather Wing {3rdj. Offutt AF8, Nebr.
THERMAL PARAMETERS AS APREDICTOR OF.PRECIPITA-
TION TYPE FOR KINCHELQE AFB, MICHIGAN
Limon E: Forter. Jr, Dale G. Rogers, Michael P. Cranciolo, and
Barry W. Satchwell Feb. 1973 23 p refs Revised
(AD-754927: Rept-3WW-TN-72-1-Rev]  Avail: NTIS CSCL
04/2

/The paper presents a summary of thermal parameters as
predictors of precipitation type at Kincheloe AFB, M1. The material
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presented in this paper may be used in the preparation of an
objective forecast when the input data is extracted from cyrrent
observations and prognastic facsimile charts, The Sault Sre
Marie, MI. radiosonde data (QOQ0DZ and 1200Z) are cowelated
against precipitation type that occurred at Sault Ste. Marie AFB,
Ml Thermal parameter combinations used in this study are:
1000-850mb thickness, 1000-700mb thickness, 1000-500mb
thickness, 850-700mb thickness; surface, 950mb, BSOmb ang
700mb temperatures; 850mb wind direction. Author (GRA)

M74-10618§ National Aviation Facilities Experimental Center,
Atlantic City, N.J.
A FEASIBILITY STUDY AND PRELIMINARY EVALUATION
OF THE USE OF A BIASED GLIDE SLOPE TECHNIQUE
FOR NOISE ABATEMENT AFPPROACH Final Repont, Nov.
1872 - Apr. 1973
Robert H. Pursel Nov. 1873 35 p ref
(FAA-AD-73-163; FAA-NA-73-62} Avail: NTIS HC $3.75

A feasibility study and a prefiminary evaluation of the
technique of conducting noise abatement approaches by using
a biased glide slope deviation signal were conducted. Manual
approaches using a flight director system and autamatis
approaches using an automatic flight control system were flown
at angles up 10 0.9 degrees above the commissioned glide slopa
angle. A ramp washout of the bias was used with the washout
time constant and initiation altitude of the washout treated as
variables. It was concluded that the average glidé slope beam
will allow a biased approach of about 0.7 degrees above the
commissioned angle and that the technique is operationally
feasible. Author

N74-10819%§ International Business Machines Corp.. Gaithers-
burg, Md. Etectronics Systems Center
CONMTINENTAL LAND MASS AIR TRAFFIC CONTROL
(COLM ATC) Final Report, Aug. 1971 - Dec. 1972
J. A Pecar and J. E. Henrich 21 Jun, 1973 274 p refs
{Contract NASE-21658)
(NASA-CR-132831) Avail: NTIS HC $15.75 CSCL 17G

The application of various satellite systems and techniques
relative 10 providing air traffic control services for the continental
United States was studied. Three satellite configurations were
raviewed. The characteristics and capabilities of the satellites
are described. The study includes consideration for the various
ranging waveforms, multiple access alternatives, and the powar
and bandwidih required as a function of the number of users.

Author

M74-10620f Lincain Lab.. Mass. (nst. of Tech., Lexington.
PROVISIONAL SIGNAL FORMATS FOR THE DISCRETE
ADDRESS BEACON SYSTEM

P. Drouilhet, ed. 9 Nov. 1973 58 p refs

(Cantracts DOT-FA72ZWAI-261; F19628-73-C-0002)

{ATC-30; FAA-RD-73-175) Avail: NTIS HC $500 CSCL
17G '

The characteristics of the signals which form the Discrete
Address Beacon System (DABS) interrogations and replies are
defined. The utilization of the described formats to effact the
surveillance and data link communication functions is discussed.
The signals are used to design and construct a system test and
evaluation during the DABS davelopment program. The modifica-
tions required for an operational implementation of the DABS
are identified. Author

M74-106214 Lincoin Lab., Mass. inst. of Tech. Lexington.
AN OPTIMUR INTERFERENCE DETECTOR FOR DABS
MONOPULSE DATA EDITIRNG
R. J. McAulay and T. P. McGarty 26 Sep. 1973 37 p refs
(Contracts DOT-FA72WAI-261: F19628-73-C-0002}
(ESD-TR-73-253: TN-1973-48) Avail: NTIS HC $4.00 CSCL
17G

In the application of the Discrete Address Beacon System
(DABS)concept to Air Traffic ControllATC) surveillance, estimates
of aircrak position must be made using as few replies as possible,
preferably cne. This requires the use of manopulse techniques.
Since the beacon system provides high signal-to-noise ratios{ SNR).



the fundamental limitation to direction finding(DF) performance
is due to externally generated interference from multipath signals
and - from the present  Air Traffic Control Radar Beacon
System (ATCRBS). Since there are many hits in any one DABS
reply it should be possible to generate an accurate azimuth
estimate if those that bear interference could be detected and
deleted from the sample. In this report, the generalized likelihood
ratio test is used to derive an optimum interference statistic.
The detector performance is then analyzed n detail with respect
to its dependence on SNR, interference-to-signal ratio {ISR) and
on the relative phase between the target and interfering signals.
It is shown that good detection performance can be obtained if
the phase differance between the target and interferance signals
are either in- or out-of-phase. Author

N74-10622¢ Federal Aviation Administration, Washington, D.C.
Office of Systems Engineering Management.
A SYNCHRONIZED DISCRETE-ADDRESS BEACON SYS-
TEM
Thomas S. Amlie 31 Qct. 1972 10 p
(FAA-EM-74-3; FAA-AEM-1) Avail: NTIS HC $3.00

The characteristics of the secondary radar or air traffic controf
radar beacon system are discussed. The deficiencies of the system
are described and the procedures for overcoming the deficiencies
by a discrete system are proposed. The display devices in the
aircraft are explained. It is stated that such a surveillance system
will provide savaral additional benefits and services to the aircraft
operator at minimum cost and complexity. Author

N74.10823}) Transportation Systems Center, Cambridge,
Mass.
EVALUATION OF ILS LOCALIZER SIGNAL SPECIFICATION
‘DURING GROUND ROLLOUT Final Repart, Jul 1971 - Jul.
1972
Joseph 5. Koziol, Jr. Aug. 1973 99 p refs
{AD-765761; DODT-TSC- FAA-72-27. FAA-RD-73-31] Avail:
NTIS CSCL 17/7

The International Civil Awiation Organization (ICAQ) has
developed a specification for locabizer information on the runway
surface appropriate for rollout guidance during Category Il B
operations. . The suitability of this specification was evaluated
by systems -analysis and simulation and is reported hersin. The
results of the performance evaluation for a representative rollout
guidance system indicate that the specification is too stringent
especially for higher frequency type localizer distushances and
therafore should consider the spectral characteristics of the
localizer disturbance. A more relaxed specification was thersfore
developed by taking additional advantage of the sensitivity effect
of the localizer receiver and the attenuating effect of the rollout
guidance system on localizer disturbances. GRA

N74-10625# Transportation Systems Center, Cambridge,
Mass.
HUMAN FACTORS EXPERIMENTS FOR DATA LINK Intarim
Repart, Aug. 1972 - Jan. 1973
Edwin H. Hilborn and kecnard R. Devanna Apr. 1973 46 p
refs
(Contract DOT-1A-FA-313)
|AD-760401; TSC-FAA-73-6; FAA-RD-73-56; IR-2) Avail:
NTIS CSCL 17/7

Two experiments invalving the coding of Air Traffic Control
messages for digital data link transmission are reported. Reaction
times and error rates to slide presentations were recorded for
both experiments a5 &4 means for assessing the relative
meaningfulness of messages. Experiment | studied the differances
betwesn long and short abbreviations with and without spaces.
The need for the use of spaces was demonstrated. Experiment
2 provided a procedural variation using the same stimulus material
as that reported in Section NIl of Report FAA-RD-72-150, with
generally comparable rasults. It was again determinad that for
short ATC messages differences in type font were not significant.
that arrows were generally bettar than words for altitude and
heading commands, that a format of three short lines was bettar
than one extended line. and that L and R as heading com-
mands were extramely difficult 1o comprehend. (Maodified author
abstract) GRA
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N74-10726

N74-10709*§ National Aeronautics and Space Administration.
Lewis Rasearch Center, Cleveland, Ohio.
AN EVALUATION OFf THE RELATIVE FIRE HAZARDS OF
JET A AND JET 8 FOR COMMERCIAL FLIGHT
Robert R. Hibbard and Paul T. Hacker Oct. 1973 30 p refs
{NASA-TM-X-71437; E-7693) Avail: NTIS HC $3.50 CSCL
21D

The relative fire hazards of Jet A and Jet B aircraft fuels
are evaluated The evaluation is based on a consideration of the
presence of and/’or the generation of flammable mixtures in
fuel systams, the ignition characteristics. and the flame propagali_on
rates for the two fuel types. Three distingt aircraft operating
regimes where fuel type may be a factor in fire hazards are
considered. These are: (1} ground handling and refueling. (2}
flight, and {3) crash. The evaluation indicates that the overall
fire hazards for Jet A are less than for Jet B fuel. Author

N74-10717# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Techndlogy Div.
STUDY OF ELASTOPLASTIC DEFORMATION WITH
FRICTION IN HYDROCARBON MEDIA
A. F. Aksenov, P. V. Nazarenko, and A. I. Kozachenko 10 Aug.
1973 B p refs Transt. into ENGLISH of the mono. “Q
Prirode Treniya Tverdykh Tel” USSH, 1971 p 3B-40
{AD-765997; FTD-HT-23-42-74) Avail: NTIS CS5CL 21/5
With the development of jet and turboprop engineering, the
problem has arisen of increasing the antifriction and antiwear
propertios of fuels which, for many pars of the fuel units, are
lubrication media. The Russian translation briefly studies the nature
of the change in elastoplastic deformations of the surface layers
of metals with friction in madia consnstmg of jet fuels and their
components. GRA

N74-10722%¢ National Aeronautics and Space Admiristration.
Lewis Research Center. Cleveland, Ohio.
EXPERIMENTAL EVALUATICN OF A TF30-P-3 TURBOFAN
ENGINE {N AN ALTITUDE FACILITY: EFFECT OF STEADY-
STATE TEMPERATURE DISTORTION
Willis M. Braithwaite Washingten Nov. 1973 27 p refs
(NASA-TM-X-2821; E-7499) Avail: NTIS HC $3.00 CSCL
21E

The effects of circumferential distortion of the tatal tempara-
ture entering 25. 50, and 75 percent of the inlet circumferential
annulus of a turbofan engine were determined. Complete
compressor stall resulted from distortions of from 14 to 20
percent of the face averaged temperature. Ingreasing the
temperature level in one sector resulted in that sector moving
toward stall by decreasing the equivalent rotor speeds while the
pressure ratio remained approximately constant. Stall originated
as a rotating zone in the low-pressure compressor which resulted
as a terminal stall in the high-pressure compressor. Decraasing
the Reynolds number index to 0.25 from 0.6 reduced the required
distortion far stall by 50 percent for the conditions investigated.

Author

N74-10726%§ AiRasearch Mig. Co.. Phoenix, Ariz.
STUDY OF SMALL TURBOFAN ENGINES APPLICABLE "I’O
GENERAL-AVIATION AIRCRAFT Final Raport
G. L. Merrill, G. A, Burnett, C. C. Alsworth et al Sep. 1973
182 p refs
{Contract NAS2-6799)
{MASA-CR-114630; AiResearch-73-210148) Avail: NTIS HC
$11.25 CSCL 29

The applicability of small turbofan engines to gensral
aviation aircraft is discussed. The engine and engine/sirplane
performance. weight, size, and cost mterrelallonshlps are

‘examined. The effacts of specific engine noise constrainta are

evalusted. The factors inhibiting the use of turbofan engines in
penaral gviation aircralt are identifiad. Author

M74-10728%§ Pratt and Whitney Aircraft, East Hartford, Conn.
IMPACT RESISTAMCE OF FIBER COMPOSITE BLADES
USED IN AIRCAAFT TURBINE ENGINES




M74-10722

L A. Belodrich end J. L Preston, Jr. Moy 1273 150 p rofs
{Coniract MAS3I-15588)
(HASA-CR-124602; PWA-4727) Avail: NTIS HC §9.50 CSCL
21

Eﬁomﬁmnca of advancad fibgr reinforced epory matrin
composite matericls io ballistic impact was invastigated &g &
{unction of impocting projoctile characteristics, and composite
maroricl prepartics. Ballistic impact damage due te normal impacts,
wop clossified as transverse (stress weve delamination and
oplittingl, ponatrativa, or structural {gross faiiure). Stesl projectilas
woro found to bo > gelatin > ice projectilas in causing penatratwe
domoga looding to roduced tensile strangth. Getatin agnd ice
projoctilog coused @ither transvarse or structursl damsge.
dipanding upon projectile mass and velocity. Improvad composite
trangvorga tensile strength, use of dispersed ply lay-ups. and
inchugion of PRD-49-1 or S-glass fibers correlated with improved
ragigtanca of composite materials 1o transverse damage. In
non-normol impects opaeinst simulated bleds shapes. tha narmel
velocity component of tha impact was usad to correlste demage
results with normal impact rasults. Stiffaning tha leeding edge
of simulated blsde specimens led o reducad ballistic demegs,
whila addition of &8 matallic laading edge provided naarly complets
protection against 0.84 cm diemeter steal, and 1.27 cm diamatar
ice and pelatin projectilgs, and partial protection sgainct 2.54 ¢m
diametar projoctiles of ico and galatin, Author

N74-90729%4# Douglas Aircraft Co. Inc, Long Baech, Calif.
DC-0/JTED REFAM, PHASE 1 Finsl Roport
Mov, 1973 332 p refs
{Contrect NAS3-16814)
{MASA-CR-121252; MDC-J5738) Avail: NTIS HC$18.75 CSCL
2TE
Anglyses and dasign studies ware conducted on the technical
gnd aconomic faasibility of installing the JTED-108 refen engine
on the DC-9 giveraft, Dasign critsils includsd seinimum chanpe
to the sirframe to achisva dasired acoustic lavaels. Savaral acoustic
configurations werg studiad with two selected for dotailed
invastigations. The minimum sélected acoustic trestmant
configuration rasults in an estimated aircraft waight increase of
808 kg (1,342 Ib] and the maximum selacted acoustic traatment
configuration rasults in an estimated aircraft waight increase of
8089 kg {1,784 Ib). The range loss for the minimum and maximum
sslzoted accustic trastmant configurations based on long range
csee g¢ 30 EBE m (35.CO0 i) sltitude with a typical peyiosd
@fﬁ&ﬂﬂmlﬁsmwlamnmmﬂm(ﬁn mi.) respectively.
Estimated reduction in EPMLs for minimum szlected treatment
showr @ EPMNSB at sppreach, 12 EPNAB for taksoff with power
cutbaclk, 15 EPNDB for tekeofl withouwt power cutback and
12 EPRMB for sidslice wsing FAR Pan 36. Litile difference was
estimated in EPRNL batewveen minimum and maximum treaiments
ﬁ.ae L m&wed periormm:a of maximwn treatment. Ho major
prob wered in the study The refan
CONCEE hr&he DL 9 appaars technicsily feasible and economically
vizhiz at spproximately- $1.0620,000 per aimlane. An additional
study of the installagtion of JTID-9 refan engine on the
DC-8-50/61 and DC-8-62/63 aircraft is included. Three levels
of actustic treatenent were suggested for DC-B-50/61 and two
trwels for DC-8-62/83. Hesulis indicate the DC-8 lechnicaily
can be remofitted with refan engines For approximately $2.500.000
par zirplane. Author

MT4-10730°F PMobit Research and Developmant Comp..
Paulshoms, MJ. RAesearch Dept.
RICROFOG LUBRICANT APPUICATION SYSTEM FOR
ADVANCED TURBINE ENGINE COMPONENTS, PHASE 3
Fine! Bogon
. J. Patnecco gantt S J. Leonardi 30 Jul. 1873 125 p refs
{Comtract NAS3- 16729)
{NASA-CR-121271) Awvail: NT'S HC 3850 CSCL 21F

The wetting characteristics and deposit forming tendencies
of o series of lubricants were evaluated using a microfog jet
delivery system to wet a flat heated rotating disc. Tha parfonmn-
ances cf the ninz {ubricants are discussed in terms of the various
testing parameters witich include temperature, disc speed and
luhwicant gas flow mates. Also distussed are the heal transfer
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chorpeieristics of two of tte lubricants on that sam® Plang dsc
setimen. The westing characianstics and heat tansler cherctar-
isiits of ona of the lubricents on & compler st Simulating
ennng geomelry are also discussed, Aoy

[M73-90732%]. Genersl Flecirt: Co., Cincinnagii, Chio.  Ajmrafe
Engine Group.
MRASA/CE QUIEY ENGINE A ACOUSTIC TEST RESULTS
S B. Kezin and J. £ Paas Coi 12373 202 p wfs
{Contrect MAS3-12420)
(MASA-CR-121175; GE-R73AEG363) Avail: NTIS HC 31250
CsCL 21E

Eigit configurations were examined to determing the eflect
of design/treatmant variations on the angine’s noise characieris-
gics. The maximum 200-foet (67-m) sideline, parceived noise
ievels (PML) for the baseline configuration, which incomorated
fan frame treatmeht caly. were 105.5 PNdB at approzch and
1179 PNdB at takeoff With exiended treatment in the fan
duct, these levels were reduced to 103.0 PNJE and 1105 PiIB.
The configuration which was fuily suppressed, including baoth
fan infet and exhaust splitters, reduced the noise further to
98.7 PNJB 3t approach and 1109 PNdB at takeoff. Afthough
Engine ‘A’ was not designed for actual fight applcation, the
pround static resufts were projected to in-flight conditions to
indicate potentizt reduchions of landing approach and take-off
noise levels for 2 DCB aircraft. The projecied awport community
nose levels for this class of aircraft were considerably below
the FAA regulations. The projected noise levels of DC3 aircraft
with four fully suppressad Engines "A” are more than 25 EPRAB
etow thoee of the cument GCB and more than 10 EPM4B
beloe FAR Pan-36. Aaxther

N74-30733%¢ McDoonell-Douglas Corp., long Beach, Calif
DC-9/ITED REFAN, PHASE 1 Finol Repot
Mow. 1973 332 p wis
{Comract MAS3-16a14}
{HASA-CR-121252; MDLC-J5738) Avail: NTIS HC$18.75 CSCL
23E

Angiyses and design studies vwere conducted from Avgust
1972 to June 1273 on the technical ant economic feasulity
of installing the JTBD-10% refan engine on the DC-9 zircrafl.
Design criteria included minimum change to the airframe to
achiave desred acoustic {evels. Several zcoustic configurations
were sipdied. The minimum selected acoustic treatmeant cenfigura-
on results in an estimated aircraft weight increase of 608 kg
{1,342 b) and the maximum selecied acoustic teatment
configuration results in an estimated aircrafi weight increase of
o 11,7684 M) The rangz loss for the minimum and masimam
selected zooustic treatment configurations based on long range
creise 26 10688 m (35,000 f) aftitude with 2 typice! payload
of 5.804 kg {15,000 b} amounts 10 54 km (86 n. mi.) respectively.
Estimated reduction fer mmimum selecied treatment show 3
EFNdB ai approach, 12 EPMAB for takeolf with power cuthack,
15 EPNAS for takeoll without power cutback, and 12 EPRdS
for sideline. Litde difference was estimated betwesn minimum
and maximum (reatments due te reduced performance of
maximum treatment. Mo major technical problems were
encountered in the study. The refan concept for tha DC-3 appears
technically feasible and economicall viable at approzimately
$1.000.000 per airplane. Author

NT4-107348*f WNavional Aeronautics and Space Adminisiration.
Lewis Research Center, Cleveland, Ghio.
PERFORMARNCE OF A SINGLE-STAGE TRANSONIC
COMPRESSOR WITH A ELADE-TIF SOUDITY OF 1.5 AND
CORPARISON WITH 1.3 ARD 1.7 SOLIDITY STAGES
Walter M. Osbom, Donald C. Urasek, snd Royce D. Moore
Washington WNov. 1973 98 p mnefs
(NASA-TM-X-2926; E-7255) Avail: NTIS HC $375 CSCL
21E

The overall and blade-element performance of a ansonic
compressor stagz with a tip solidity of 1.5 5 presented over
tha steble operating range at rotative speeds from 50 te 100
percent of design speed. State peak efficiency of 082 was
obiained at a weight flow of 29.4 kgsec (2004 (kg/sec)/m2



of anmulus area} and a pressure ratio of 1.71. Stall margin at
design speed was 14 percent. A comparison of thiee stagas in
a solidity study showed that the performance of the 1.5 solidity
stage and the 1.3 solidity stage were neary identical but that
the parformance of the 1.7 solidity stage was significantly

lower. Awmhor *

N74-10736*F Roao (G. V. R) and Associates. Sherman Oaks.
Calif.
THEORETICAL STUDIES OF TONE NOISE FROM A FAN
ROTOR Final Report
G. V. R. Rao, W. T. Chu. and R. V. Digumanthi Washington
NASA Nov. 1973 85 p refs
{Comract NAS2-6401)
(NASA-CR-2354) Avail. NTIS HC $3.75 CSCL 21E

An anailytical study was made of some possible rotor alone
noise sources of dipole, quadrapofe and monopole characters
which generate discrete tone noise. Particular emphasis is given
ta the tone noise caused by fan inlet flow distortion and turbulence.

Anatytical models are developed to allow prediction of absolute

levels. Experimental data measured on a small scale fan is
presented which indicates inlet wrbulence interaction with a fan
rotor can be a source of tone noise. Predicted and measured
tone noise for the small scale rotor are shawn 1o be in reasonable
agreement. Author

N74-10736# Purdue Univ.. Lafayette, Ind.

UNSTEADY FLUID DYNAMIC RESPONSE OF AN AXIAL-
FLOW COMPRESSOR STAGE WITH DISTORTED INFLOW
John J, Adamczyk and Franklin O. Carta Jul. 1973 63 p refs
Prepared in cooperation with United Aircraft Corp.

(Contract NODD14-57-A-0226-0005; NR Proj. 095-038;
(AD-766084,; SQUID-TR-UARL-2-PU: UARL-MS1103-7) Awvail:
NTIS CSCL 21/6 '

A nonlinear. large disturbance theory has been developed
whith couples, interactively. the flow through the blade passages
of a turbomachine blade row and an axially distoried flow field.
The blade row analysis is based on the time-dependent energy
aquation of tha flow through the passage and includes a nonfinear
description of ¢cascade loss and turning correlations from available
experimental sources. The flow field analysis involves the
nonlinear. time-depandent equations for the wvorticity and the
stream function. Coupling of the two is accompfished through
the boundary conditions by mutual relationships between the
pressure change across the blade row and the change in vorticity
in the flow field analyses. Within the assumptions that the flow
is two-dimensional and incompressible. the numerical solution is
capable of predicting the influsnce of an upstream axial distortion
on the onset of a circumferentially rotating stall pattern for a
single blade row. The speed of rotation of the stall cell and
the spatial attenuation of the distortion wave are also predicted,
and although the observed exparimental data are generally
available only for multistage systems, the predicted rtesults for
the single blade row are in qualitivaly good agresment with the
data. (Medified author abstract} GRA

N74-10737§ Air Force Systems Command., Wright-Patterson
AFB, Ohio. Foreign Technology Div.
CALCULATING PRESSURE IN COMBUSTION CHAMBER.
OF PULSEJET ENGINE DURING FILLING PROCESS
E. P. Polebichek and V. V. Zhdanov 16 Aug 1973 12 p refs
Transl. into ENGLASH from Saloletosiroenie | Tekhn. Vozdushnogo
Fiota (USSA). no, 28, 1972 p 10-15
(AD-766046; F¥D-HT-23-B09-73) Avail. NTIS CSCL 21/5
The filling process of the combustion chamber in a pulsejet
engine is studied with hydraulic losses on the valve device. A
dependence is established belween waive pressure ioss and the
main factors which dstermine the current process. A simple
approximate formuja is denved. which enables a degree of
accuracy sufficient for engineering problems for determining
pressure in the combustion chamber as it is being filled with a
fresh working mediym. GRA
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N74-10741

N74-10738§ Army Aviation Systems Command. S5t. Louis,
Mo.
MAJOR ITEM SPECIAL STUDY (MISS). CH-54A TURBINE
ENGINE Interim Report, Jan. 1964 - Dec. 1972
Aug. 1973 24 p
{AD-766228; USAAVSCOM-TR-73-18] Awail: NTIS CS5CL
21/5

/The report describes a value engineering analysis of a
helicopter engine. Major Item Special Study (MISS) reports are
performed on DA form 2410 reportable components. These
are time change items and certain candition change items slected
because of high cost or need for intensive management. Basically,
the MISS reports are concerned with analyzing reported
ramoval data prasented in the Major Item Removal Frequency
(MIRF) report. The failure modes reported for each semoval are
examined and grouped into categories which are intended to
clarify the intent of the daia reporting. From this data, removal
distributions can be plotted and an MTR Imean time to removal)
can be calculated. The MISS reports then investigate possible
cost savings based on total elimination of selected failure modes.
Thesa modes are chosen because of the percentage of failures
thay represent and/or because they appear 10 be feasible Product
Improvement Program {PIP) areas. Authar (GRA)

N74-10739¢ Air Force Systems Command, Wright-Patterson
AFB, Ohip. Foreign Technology Div.
AERQDYNAMIC CALCULATION OF BLADES IN AXIAL-
FLOW TURBOMACHINES
Ya. A. Sirotkin 31 May 1973 614 p refs Transl into ENGLISH
of the publ. “Aesrodinamicheskii Raschet Lopatok Osavykh
Turbomashin® Moscow, 1872 p 1-448
(AD-766932; FTD-MT-24-1809-721 Avail. NTIS CSCL 21/6
The report discusses the direct and inverse problems of
calculating the stages of axial turbing machines within the
framework of the theory of cylindrical and conical stages with
consideration of blockage of the flow by the blades and of the
slope and curvatyre of the meridian lines of the current, A
mathematical formulstion is presented for these problems along
with methods of solving them aon the elecironic computer and
manually. GRA

N74-107404§ Air Force Systems Command, Wright-Patterson

AFB, Ohio. Foreign Technology Div.

HIGH TEMPERATURE CQOLED GAS TURBINES {ANALYSIS

AND DESIGN)

V. L Ivanov and V. |. Lokai 11 Jun. 1973 284 p rels

Transl. into ENGLISH of the publ “Vysokotemperaturnye

Ok;\lgzl'l;a\!mye Okhlazhdaemye Gazovye Turbiny” USSR, 1871

p1-23

{AD-766031. FTD-HC-23-1366-72) Avail: NTIS CSCL 21/%
Contents:  High-temperature gas turbine engines; Heat

transfer in gas turbine engine components; Cooling of gas tuthineg

angine components: Analysis and design of cooled turbines. .

GRA

N74-10741# Air Force Systems Command, Wright-Pattersen
AFB. Ohio. Foreign Technology Div.
MIXING AND COMBUSTION PROCESSES IN JET EN-
GINES
A. G. Prudnikov, M. 5. Volynskii. and V. N. Sagalovich 5 Jul.
1973 952 p refs Transl. into ENGLISH of the publ. “Protsessy
Smeseobrazovaniya i Goreniya v Vozdushno-Reaktivoyyh™ .
Moscow, 1971 p 1-356
(AD-766030: FTD-HC-23-1339-72] Avail: NTIS CSCL 21/5
The report consists of twe parts. Part One is concerned
principally with the physics of the interaction of droplets or solid
particles with a gas stream in the presence of heat and mass
exchange and with the influence of these factors on the
characteristics of the engine. The problems of liquid injection
{the basic parameters of the fuel-supply systerh and methods of
measurement) are considered, dimensionless relationships are
cited for spray spectra in a supersonic straam, and ranges and
vaporizabilities in fuel sprays are determined. Part Two describes



N74-10742

the process of turbulent mixing for various boundary canditions
with or without evolution of heat on the basis of a consistent
method of calculation; the relationships obtained can be used
to calgulare yurbulent mixing in the cases of free jet. jet at a
wall. and a jet in 8 nozzle. GRA

M74-10782§ Stemco Mfg. Co., Longview, Tex.
TRUCK MOISE VIA DIESEL EXHAUST AND AIR IMNTAKE
MQISE Final Report
Raymond E. Humt, Kenneth C. Kirkland, and Stanley P. Reyle
~Jul. 1973 411 p refs

{Contract DOT-TSC-533)
(PB-222624/9; DOT-TSC-08T-73-12} Avail: NTIS HC $8.25
CSCL 21G

Exhaust and air intake noise was studied on five truck and
bus diesel engines; the Detroit Diesel 671 and 8V-71, the
Cummins MHC-250 and NTC-350, and the Mack ENDT-675.
The noise source was isolated and its sound level measured at
a distance of 50 feet. Detailed exhaust tests was conducted on
all engines with three basic styles of exhaust systems. Each
system was tested with several mufflars from different manufactur-
ers. Sound levels without mufflers were also measured on each
engine. The results of these tests are summarized and companaons
are made of exhaust systems. engines, and mufflers. Air intake
noise tasts wera conducted with and without air cleanars installed.
At least two diffarent air cleacers were tested an each engine.
A comparison is made of air intake sound levels between the
engines and intake systems. A survey 15 made of muffier and
air cleaner manufacturérs to obtain information on size, price.
and expected performance of the products tasted. A survey on
engine specifications is also included. Author {GRA)

M74-10746# United Aircraft of Canada, Ltd., Langueuil
(Quebec).
LOY MOun EMISSION COMBUSTOR FOR AUTOMOBUE
Final Raport
H. C. Eatock, J. A. Saintsbury. P. Sampath, J. R. Keilbach. and
L. J. Spadaccini Feb. 1973 259 p refs
{Contract EPA-68-04-0015)
{PB-222075/4; APTD-1457: ER-700} Avail: NTIS HC $8.75
CSCL 21E

The emission lavels that could be reached by development
on two combustors representing a 12:1 pressure ratio simple
cycle gas turbine, and a 5:1 pressure ratio regenerative cycle
gas turbine, both for automotive application were evaluated. Goals
were to equal or better the EPA 1975-76 Federal Emissian
Standards for automobites. Some 60 atmospheric rig tests wete
cam#d out on the simple-cycle combustor whifst 39 atmo-
spheric rig tests were carried out on the regenerative cycle
combustor. Some 430 pressure test points involving over 200
madifications to combustor geometry were run. Various fuel
injection methods were employed, such as pressure atomizing.
air-assisted pressure atomizing, and air-blast atomizing. For
reasons of reliability and primary zone lganness, the air-blast
gtomizer was the final selection. The best results were obtained
by the introduction of sufficiert air to! provide a lean head end
{in the form of 3 stages of swirl} while maintaining fairly high
temperatures in the intermediate zone, the remainder of the air
being intraduced inta the dilution zone. Effects of outside
paragmeters on combustor emissions were also evaluated. GRA

M74-10746§ Morthern Research and Engineering Corp.
Cambridge, Mass.
LOYW MOx EMISSION COMBUSTOR FOR AUTOMOBILE
GAS TURBINE ENGINES
E. F. Demetri and R. J. Murad Feb. 1973 1R2Z p refs
{Contract EPA-88-04-0017)
{PB-222340/2; APTD-1454) Avail: NTIS HC $11.2% CSCL
138

Twa research combustors were designed and tested, one of
which was representative of low pressure-ratio, regenerative gas
turbine cycles and the other representative of high pressure-
ratio, nonregenerative cycles. The dasign goal was to achieve
emission levals not exceeding one-half of the Federal 1957/76
emission standards. The overall aim was to develop design
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guidelines on the basis of detailed experimental data, Extensive
madifications were made to conventional combustor configura-
tions, but direct use was made of existing combustor design
technalogy. Full-scale models were tested over wide ranges of
operating conditions representative of typical driving cycles.
Cold-flow tests were made to measure aerodynamic performance
and detailed combustion tests were made to measure emission,
combustion, and thermai parformance. GRA

M74-10749§ Geéneral Motors Corp., indianapoiis, Ind.  Detroit
Diesel Ailison Div.
TEST OF A SUPERSONIC COMPRESSOR CASCADE.
VOLUME 1 Intarim Report, Jul. 1971 - Aug. 1972
Robert L. Holtman, G. David Huffman, Robert B. McClure, and
George T. Sinnet Wright-Patterson AFB, Ohio ARL Dec. 1972
411 p refs 2 Vol
{Canteact F33615-71-C-1766; AF Proj. 7065)
{AD-756870: ARL-72-0170-Vol-1) Avail: NTIS CSCL 21/5
The report describes in detail the experimental investigation
of a stationary, linear, supersonic compressor blade cascade. The
cascade incorporated contoured sidewalls to control the change
in stream-tube area in the quasi-axial direction. The blades had
a constant spanwise geometry. The selected blade element
was from a recent compressar configuration resulting from the
Aerospace Regearch Labaratories supersonic axial compressar
research program. The investigation covered a range of inlet
relative Wach numbers of 1.40 - 1.50 and a range of static
prassure ratios of approximately 1.5 - 2.1. Volume 1 describes
the cascade design, instrumentation. data reduction techniques,
1est results, and cotrelation of results with design characteris-
tics. Author {GRA)

M74.-10750¢ General RMotors Comp., Indlanapolis, Ind  Detga
Diss2! Alison Div.
TEST OF A SEBPFERSOMIC COMPRESSOR CASTADE,
YOLUBIE 2 Ompevim Report. Jub. 13219 - Agr. 1972
Robert 1 Hokman. David G. Huffman, Robert B. McGure. and
Gegrge T. Sinnet  Wight-Patterson AFB, Chio ARL Dsc. 1972
323 p refs 2 Vol
{Comtract F33515-71-C-1766: AF Proj. 7055)
{AD-756871: ARL-72-0170-Vo!-2} Awail: NTIS CSCL 21/5
The report describes in detatl the experiments] iwastigation
of a stationary, inear, Sup blada ta. The
cascade incomporaied comourad sidewalls to contro) e change
in stream-tube ares in the quasi-zxial direction. Tha blades had
o constan? spamwise geometry. The selected blade element
was from @ recemi compressor configuraiion resulting from the
Aemcspace Ressarch Laboratongs supersonic axial comprassor
rasegich program. The investigetion covered @ range of inlet
relstive Mech numbers of 1.40 - 1.50 and a range of siatc
pressure retios of eppromimately 15 - 2.1. Volume 1 desciibes
tha cascade design. instrumaniation, data reduction technigues.
tes: results. and corelztion of results with design charectsrs-
tics. Volume 2 dascribas sdditional work with vonex generglors
mounted on the Mades and compares these vesulis with the
plain biade results. Author (GRA)

%E COMp

KM74-10761F Air Foree Systems Command. Wright-Patterson
AFB, Ohio. Forergn Technelogy Div.
AVIATION GAS TURBINE ENGINES (SELECTED POR-
TROME]
G. S. Dumiski, V. | Lokay, BA. K. Paksutova, and V. A. Strunkin
Nov. 1972 632 p refs Transh imio ENGUSH from the pubd.
“Gazovyye Turbiny Dvigateley Letatelnykh Apparstov” Moscow.
iashinostr., 1971 448 p
(AD-756810: FTD-MT-24-287-72) Avall: ¥MIS CSCL 21/5
The bock will acquaint the readsr with the working proCEsses
in gss tuines, methods of thermodynamic and gas dynamic
caledation of turbines in noming ond varizide modes, the systam
for cooling the hot portions of the twhine and s calculatron,
verzus strectures, and strangth caleulations for the principal parts
of the twbine. In addion the hoo% gives a brief survey of



designs of gas turbinas. This book is a textbook for students at
Aviation Technical Institutions of Higher Leaming. It may also
be useful 10 gas-turhine designers. Author (GRA}

N74-10783*%§ National Aeronautics and Space Administration.
Ames Raesearch Center, Moffett Field, Calif.
STUDY OF AIRBORNE SCIENCE EXFERIMENT MANAGE-
MENT CONCEPTS FOR APPLICATION TO SPACE SHUTTLE.
VOLUME 3: APPENDIXES
Donald R. Mulholland, John ©. Reller. Jr., Carr B. Neel, and
Louis C. Haughney Aug. 1973 83 p refs
(NASA-TM-X-62289) Avail: NTIS HC $8.25 CSCL 224
Detailed information is presented concerning specific airbarne
missions in support of the ASSESS program. These missions
are the AIDJEX expeditions, meteor shower expeditions, CAT
and atmospharic sampling missions, ecean color expeditions, and
the Lear Jet missions. F.0.5.

NT74-10B46§ Institut Franco-Aliemand de Recherches, St. Louis
(France).
DAMAGE THRESHOLD DETERMINATION OF LUIGHT WALLS
SUBMITTED TO SINGLE OR REPEATED BANGS. PART 1
[DETERMINATION DU SEUIL D'ENDOMMAGEMENT DE
CLOISONS LEGERES EXPOSEES A DES BANGS UNITAIRES
OU REPETES. PREMIEAE PANATIE]
J. P. Thybaut. B. Antoing, and Ch. Johe 20 Dec. 1972 B4 p
refs In FRENCH
(Contract DRME-72/184)
(ISL-35/72-P1-1} Avail: NTiS HC $4.75

The behavior and fatigue of light walls submitted to sonic
bangs were nvestigated using N-shock waves produced by a
shock generator and impacting a plastered hrick wall. Wall
measuring instruments included extensometric gages. displace-
ment sensors, and acceleromsgters. Hesults on_degradation
threshalds showed that 7 to 8 m bar hangs provoke horizontal
tracks. Vertical cracks were induced by 13 to 14 m bar bangs,
whie didgonal cracks weme generated by 16 m bar bangs.
.Complete wall muptura occurred when migher than 20 e har
bangs wers used. Fatigue lests revealed that walls, when
submitted to 12 m bar bang intensity. can ba subjected to a
hundred of bangs without any damage. ESRO

N74-10863%§ Aeronautical Research Associates of Princeton.
Inc., N.J.
SOME ANALYSES OF THE CHEMISTRY AND DIFFUSION
OF 55T EXHAUST MATERIALS DURING PHASE 3 OF THE
WAKE PERIOD
Glenn RB. Hilst. Coleman DuP. Donaldson, and Ross Contiliano
Jul. 1973 88 p rels
(Contract NAS1-11873)
[NASA-CR-132323; ARAP-199) Awvail: NTIS HC $6.50 CSCL
218

In the generally stably stratified lower stratosphere, SST
exhaust plumes could spend a significant length of time in a
relatively undispersed state. This effort has utilized invariam
madeling techniques to simulate the separate and combined
effects of atmaspheric turbulence, turbulemt diffusion, and
chemical reactions of SST exhaust materials in the lower
stratosphere. The primary results to date are: (1) The combination
of relatively slow diffusive mixing and rapid chemical reactions
during the Phase |il wake period minimizes the effect of SST
exhausts on O3 depletion by the so-called NOx catalytic cycle,
While the SST-produced NO is substantially abave background
concentrations, it appears diffusive mixing of NO and 03 is
simply too slow to produce the O3 depletions originally pro-
posed. (2) The time required to dilute the SST exhaust plume
may be a significant fraction of the total time these materials
are resident in the lower stratosphere. If this is the case, then
prior astimates of the environmental impact of these materials
must be revised significantly downward. Author
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N74-10897

N74.10868§ National Aviation Facilities Experimental Center,

Atlantic City, N.J.

ULTRAVIOLET AND MEAR-INFRARED SPECTRAL ANALY-

818 OF A BURNMER-CAN BURN-THROUGH FLAME Final

Repaort

Richard Hif Nov. 1873 27 p )

(FAA-NA-73-86; FAA-RD-73-154) Avail: NTIS HC $3.50
The near-infrared and ultraviolat spectrum of a burner-can

burn-through flame was analyzed using a J47 engine to producs

the burn-through flame. Charts of the powar output of the flame

in the near-infrared and ultraviolet weare produced for various

engine power settings. Author

N74-108694# ARO, Inc., Arnold Air Force Station. Tenn.
LAMINAR HEAT TRANSFER ON SHARP AND BLUNT
TEN-DEGREE CONES IN CONICAL AND PARALLEL
LOW-DENSITY FLOW Final Report. 13 Mar. 1971 - 7 Apr.
1972
D. E. Baylan AEDC Aug. 1973 63 p refs
(AD-765546; ARO-VKF-TR-73-47; AEDC-TR-73-108} Avail:
NTIS CSCL 16/3

The report presents heat-transfer-rate measurements on shamp
and blunt 10-deg half-angle cones at angles of attack between
-8 and -10 deg in a low-density, hypersonic wind tunnei.
Circumfersntial and longitudinal distributions are presented for
cold wall conditions for a range at Mach and Reynolds numbers.
The effect of source-like flows was studied by utilizing both
conical and contoured expansion nozzles with the same free-
stream similarity parameters and model wall temperatuses.
Comparisons are made with previously published experimental
and theoretical results. Author {GRA}

N74-10830# Loughborough Univ. of Technology (England). Dept.
of Transport Technology.
IN PLACE OF CONGESTION: SOME OBSERVATIONS ON
THE TRANSPORT OF FREIGHT
Ralf Bonwit Jul. 1973 115 p refs
(TT-7308} Avail: NTIS HC $7.75

An assessment of freight transport technology is presented
with emphasis on land and air transport for highly industralized
countrias. The modal split between rail and road freight
transport for Europe and North America is discussed along with
forecasts of freight mavemaents between 1370 and 1990. Pipeline
systems, air freight. urban goods delivery, fraight consolidation
centers, and automatic handling are anglyzed. M is concluded -
that the decisive factor for the severe impact of freight transpert
on Britain was not the lack of technology. but failure 10 apply
it. F.O0.8.

N74-10891# Stichting  Nationaal Lucht- en Ruimtev-
aartlaboratorium, Delft [Netherlands),
STICHTING NATIONAL AEROSPACE LABORATORY,
REVIEW FOR THE YEAR 1972 [STICHTING NATION AAL
LUCHT- EN RUIMTEVAARTLABORATORIUM VERSLAG
OVER HET JAAR 1972
1972 119 p refs In DUTCH; ENGLISH summary
Avail: NTIS HC $8.00

Aerospace research activities during 1972 included the
following topics: The development of a method for calcutating
three-dimensional turbulant boundary layers; crack propagation
in titanium alloys; various computations for aircraft development
using wind tunnel results; fatigue and fracture toughness of
aircraft construction materials; approach and janding control; and
environmental and sarth surface surveys. G.G.

N74-108974# Office National d'Etudes st de Recherches
Aerospatiales, Paris {France).

AEROSPACE ACTIVITIES Annual report, 1972

Jun. 1973 143 p refs

Avail: NTIS HC $9.25



N74-10899

Tha 1972 OMNERA annual report covers the following:
adminstration; spacecraft testing facility: aesrodynamics depart-
ment activities; Modane large wind tunmel; siructures; physics;
matarials, computing center and Toulouse Research Canter. A
list of patents, news releases, publications, and technicat notes
with abstracts, technical memaranda, and films is given. ESRO

N74.108994 AAl Corp., Baltimore, Ma.
HIGH LEVEL CONTAINER Final Technical Report
Anthony L. Farinacci and Don B. Bruner RMar, 1973 125 p
refs
(Contract DAAG17-72-C-0075)
(AD-766306; ER-7194; USA-NLABS-TR-73-55-AD) Avail:
NTIS CSCL 15/7

A study was conducted to identify feasible approaches for
the airdrops of containarized cargo from aircraft flying at heights
beyond the reach of certain types of ground fire. The primary
application would bu the resupply of combat units which on
occasion may necessarily be within close proximity to enemy
forces. Concepts for aquipment and techniques were generated
and evaluated for their ability to guide the containers through
the airspace and land safely in the limited area of the drop
zone. Author

N74-10904§ Air Force inst. of Tech., Wright-Patterson AFB,
Chio. School of Systems and Logistics.
MOD-METRIC TESTED FOR BIAS M. 8 thesis
Lykas S. Henderson, Jr. and Russell W. Arendell 7 Mar. 1973
108 p refs }
(AD-760081: SLSR-4-73A) Avail: NTIS CSCL 15/5

The original intent of the thesis was to develop a revised
stocking model that specifically considered & recent technological
improvement in the maintainability design of centain weapons
systams. This improvement seemed to offer great potential for
reduced inventory investment. The Air Force introduced a modular
repair concept with the F-111 aircraft in the aearly 1960's, but
no new stocking model had been consideced for improving
management technigues. In July of 1972 Captain John Muckstadt
of Headguarters, Air Force Logistics Command, commenced waork
on a revised model for solving the problem. The thesis effort
was then diverted from designing a new model to the study of
Muckstadt’s technique and the testing of his model for bias.

GRA

N78-10208# Ministry of Defence, London (England).
TECHNICAL EVALUATION REPORT ON FLUID DYNAMICS
;.;:GEL SPECIALISTS' MEETING ON AERODYNAMIC
S. F. J. Butler Paris AGARD Sep. 1973 14 p refs Conf.
held at Izmir, Turkey, 10-13 Apr. 1973
{AGARD-AR-58) Avail NTIS HC $3.00

The proceadings of a conference on the development of
methods for predicting serodynamic drag are presented. The
subjects discussed are: (1) aircraft and wing drag characteristics,
{2} helicopter drag. (3) base drag and separation, {4) interaction
effects, (5) hypersonic drag, and (7) testing techniques for flight

and wind tunnet comparisons. Author
IN?:-;IOBOG# Ngtional Aerospace Lab.. Amsterdam {Nether-
ands).

CALCULATION OF INSTATIONARY PRESSURE DISTRIBU-
TIHONS AND GENERALIZED AERODYNAMIC FORCES WITH
THE DOUBLET-LATTICE METHOD
R. Roos and R. J. Waan 15 Nov. 1972 38 p refs Sponsored
by Diractorate of Material Air
{NLR-TR-72037-U) Avail: NTIS HC $4.00

To calculate pressure distributions on configurations consisting
of thin wings oscillating harmonically in subsenic fiow, the
douplet-lattices method was applied and a shont outline of the
fundementals of this method given. For a wide range of
configurations calculated, results were compared with results of
kemnel function mathods and experimentat data. The versatility
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of thg method is demonstrated by the variaty of planforms and
w!:mtlon modes that waere used. Some conclusions ara made
with ragard to the number of panels and ealculation time. The
necossary numbsr of panels varies from 40 for Pitching wing
qonﬁguratlon to about 160 for T-tail configuration. Calculation
times for both doublst-lsttice and kernal methods sra of the
sama order, ESRO

M74-16807% Lockhsed-California Co,, Burbank,
MULTISTAGE AEROSPACE CRAFT Pstant
Dongid Lee Kelly, inventor {to NASA) Issued 18 Oct. 1873
1 p Filed 20 Feb. 1984 Sponsored by NASA
{NASA-Case- XMF-02263; US-Patent-Des-228.688;
US-Patent-Appl-SN-78766; US-Patent-Class-D71-1}  Avail:
US Patent Office CSCL 01C

‘A conceptual design of a multi-stage aerospace craft is
prasented. Two perspective views of the vehicle are developad
to show the two component configuration with delta wing. tour
vertical tail surfaces, tricycle landing gear, and two rocket
exhaust nozzles at the rear of the fuselage. Engines for propulsion
in the atmosphers are mounted on the fuselage in front of the
wing root attachment. P.N.F.

N74-10908# Advisory Group for Aerospace Research and

Development, Paris [France).

SPECIALISTS MEETING ON RELLCOPTER ROTOR PREDIC-

TION METHODS

Aug. 1973 150 p refs - Mostly in ENGLISH; partly in FRENCH

Conf. held at Milan, 30-31 Mar. 1973

(AGARD-CP-122; AGARD-CP-122) Awvail: NTIS HC $9.50
The procaedings of a conference on methads for predicting

the dynamic loads on helicopter rotors are presentad. The subjects

discussed ere: {1}rotary wing design tachnology. {2) rotor system

evaluation using helicopter flight simulation progrem, (3) load

prediction methods for hingeless rotor helicopters, and (4)

integrated rotor/body loads pradiction.

N74.10908 Koeman Aerospace Corp., Bloomfield, Conn.
ROTARY WING DESIGHN METHODOLOGY

Andrew Z. Lemnios /n AGARD Speciatists Meeting on Helicopter
Rotor Prediction Methods Aug. 1873 14 p refs

A nenlinear asroelastic blade loads analysis is described for
calculating the coupled responses, airloads distributions, and
performance of helicopter rotors. The analysis is divided into
two major parts: (1} calculation of blade transient stability behavior
by means of linearized, coupled equations of motion; (2) calculation
of pariodic blade dynamics and airloads distributions using fully
coupled, nonlinear sguations of motion. The analysis includes
six response modes and two input control mades. The aguations
of motion include all nonlinear insrtial coupling effects and
nonlinear aerodynamic effects such as reverse flow, Mach number
variations. large induced flow angles, unsteady aerodynamics,
and variable inflow. Additional features to the analysis arg the
inclusion of feedback mechanical coupling among the assumed
modes and the inclusion of sptings and dampers for each
mode. Authar

N74-10810 Bosing Co., Philadelphia, Pa. Structures Staff.
CURRENT LOADS TECHNOLOGY FOR HELICOPTER
ROTORS

Richard Gabe! /n AGARD Spacialists Meeting on Helicopter
Rotor Prediction Methods Aug. 1973 11 p refs

Prediction of fatigua design loads is essential for proper
sizing of helicopter rotor systams. The C-80 rotor loads computer
program is discussed. It incorporates the effects of ajrfoil section
geometry. compressibility, stall, three-dimensional Row, unsteady
aerodynamics. and nonuniform inflow to provide reliable rotor
toads for steady-state flight conditions even into the blade stall
region. Rotor loads predictiens are compared with actual flight
test data from Boeing CH-47 and Model 347 helicopters. An



approach to companent sizing is presented in which a fatigue
design loads histogram is constructed using calcutated steady-state
flight loads and empirically-determined maneuver loads. Currant
efforts to improve rotor loads predictions through incorporation
of fully coupled lag-pitch-flap routines, simulation of control system
dynamics. and development of maneuver loads programs are
discussed.

N74-10911 Advisory Group for Aerospace Research and
Developmant, Paris {France).

PREDICTION OF HELICOPTER ROTOR LOADS

J. Gallot /n its Specialists Mesting on Helicopter Rotor Prediction
Methods Aug. 1973 8 p refs In-FRENCH; ENGLISH summary

The correct design of a rotor requires quite a precise
knowledge of the altemating loads to which blade and hub are
submitted. The problem of the stress evaluation, from the early
design staga, may lead very sophisticated methods, because the
blade is operating in a very complex environment. Neverthelass
simplified methods may give sufficiently precise results 1o set
up correctly the dimensions of the main estements of the rotor.
The method descriped here supposes simple aerodynamics,
independant of blade elastic deformations. The degree of
simplification achieved in this theoretical method seems to be
justified by the correlation obtained with experimental airloads
measured on a model rotor, and siresses recorded on the same

rotor or a full-scale semi-articutated rotor, Author
N74-10912 United Aircraft Corp.. Stratford, Conn. Sikorsky
Aircraft Div,

HELICOPTER ROTOR LDADS PREDICTIONS

Peter J. Arcidiacono and Raymond G. Carlson in AGARD

Specialists Mesting on Helicopter Rotor Prediction Methods Aug.
18973 12 p refs

A review is presented of the assumptions and technigues
forming the basis for detailed computation of rotor loads. Typical
correlation results showing the effects of variabie inflow and
unsteady aerodynamics on blade siresses and control loads are
presented. These effects are shown generally 10 improva tha
accuracy of predicted rasuits. A discussion of areas where further
waork can be expected to provide a stronger technical foundation
for present analyses is presented. The principal areas include
more detailed modeling of (1) the dynamic stall process, (to
define unsteady drag, airfoil and blade sweep affects), (2) blada
lifting surface effects (te model more accurately blade-vortex
interaction effects) and (3} airframe dynamics effects to define
more accurately the dynamic coupling between blade and hub
motions). Author

N74-108913 Bell Helicopter Co., Fort Worth, Tex.

ROTOR SYSTEM DESIGN AND EVALUATION USING A
GENERAL PURPOSE HELICOPTER FLIGHT SIMULATION
PROGRAM

Richard L. Bennett /n AGARD Specialists Meeting on Helicopter
Rotor Prediction Methods Aug. 1973 15 p refs

New helicopter rotor systems are designed and existing
configurations are evaluated by means of a general purpose
helicopter flight simulation computer program. Discussed in this
paper are both the analysis incorporated in the program and
axamples of the results obtained from the program. The three
major parts of the analysis are: (1) mathematical model of an
slastic rotor based on the modal technique, {2} rotor asrodynamics,
and {3) basic rigid vehicle flight mechanics. The interretationship
among these three pans are discussed. The program has been
used in support of the following phases of rotor systern design
and evaluation: (1) retor blade frequency placement. (2) wind
tunnel simutation, {3) steady state flight simulation, and (4)
transient or maneuvering flight simulation. Author

N74-10914 Westland Helicopters, Ltd., Yeouil (England).
THE PREDICTION OF LOADING ACTIONS ON HIGH SPEED

Author '
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SEMI-RIGID HELICOPTERS
K. T. McKenzie and D. A. S. Howell fn AGARD Specialists
Mesting on Helicopter Rotor Prediction Methods Aug. 1973
19 p refs

The analytical techniques employed to predict the primary
Ioading actions of a high speed semi-rigid rotor helicopter are
describad. Tha loading actions considerad are overall aircraft trim
balance, oscillatory totor Ipading and vibratory forcing of the
aiframe, Some of the design considerations associated with each
of these loading actions and the correfation with flight test analysis
are presented. A description is given of a technigue for the
analysis of flight test results which bas enabled a detailed
comparison of the harmonic response of individual modes to be
made. Author

N74-10915 Messerschmitt-Boetkow-Blohm G.m.b.H., Ottobrunn
[Wast Garmany}.

LOADS PREDICTION METHODS FOR HINGELESS ROTOR
HELICOPTERS

G. Reichert /n AGARD Specialists: Meeting on Helicopter Rator
Prediction Methods Aug. 1972 12 p refs

The special loading condition of the hingeless rotor helicopter .
is discussed. For the prediction of the loads, the aeroelastic
behaviour of the rotor blades including characteristic coupling

effects has to be considered. To determine the properties of the -

hingeless rotor system in an analytical approach, a mathematical
maodel can be used, which simulates the aerodynamic and dynamic
behaviour adequately. There is good experience with an aerody-
namically and dynamicaily equivalent system of an articulated
rotor with high hinge offset. Analytical data as wek as flight
test data will be shown for different Right conditions including
maneuvars. Thers is relatively good corralation. The loads
necessary for the structural design of the rotor ¢can be predicted
reasonably well. The methods are not satisfactory for control
loads in stalled conditions and for high harmonic vibratory
loads. Author

N74-10916 Army Air Mobility Research and Development Lab.,
Moffett Field, Calif.

INTEGRATED ROTOR/BODY LOADS PREDICTION

R. M. Carlson and A. W. Kerr (Lockheed-Calif, Burbank) In
AGARD Specialists Mesting on Helicopter Hotor Prediction
Methods Aug. 1972 B p refs

An interdisciplinary analysis. which has grown out of a
requirement for a nonlinear handling gualities ewvaluation tool,
has been mechanized in a fashion which provides a capability
to predict rotor loads affected by rotor/airframe interaction in
steady-state and transient flight conditions, The modeling
philosophy in developing this analysis combines the capabilities
of a team of analysts from several specialties to create a versatile
model which provides consistent data for numerous applications.
This philosophy is presented in addition to a description of the
model and a summary of its range of applications. Examples
involving rotor loads prediction are presented:. (1) evaluation of
clearance between rotor blades and fuselage during extreme
maneuvers, (2} estimation of four-bladed rotor reactionless implane
mode stability and loads, and {3} general maneuver capability
and transient loads estimation. Also presented are areas proposed
for continued developrment and refinement of the model 10 further
increase ils range of applications. Author

N78-10817*§ National Aeronautics and Space Administration.
Lewis Research Center, Claveland, Ohio.
AIRCRAFT NOISE REDUCTION TECHNOLOGY

Mar. 1973 144-p refs .
{NASA-TM-X-68241; E-7397) Awvail: NTIS HC $9.25 CSCL
20A

Aircraft and airport’ noise reduction technology programs
conducted by NASA are presented. The subjects discussed are:
{1} effects of aircraft noise on individuals and cemmunities, (2)
status of aircraft source noise technology. (3) operational
procedures to reduce the impact of aircraft noise, and {4) NASA



N74-10918

relations with military services in aircraft noise problems.
References to more detailed technical literature on the subjects
discussed are included, Author

R74-10218%¢  Scientific Translation Service, Santa Barbara.
Calif.
AERDDYNAMIC PROBLERS OF STOL AIRCRAFT
Rene J. Ceresualz Washinaton NASA Nov. 1973 34 p rofs
Transl. inte ENGLISH from Aeronaut. Astronaut (Paris}, no, 41,
1873 p 43-56 Presented at 2d intern. Studsnt Conf of the
Intern. Astronaut.- €ongr., Vienna, 10 Oct. 1972
{Contract MASw-2483)
(NASA-TT-F-15182} Avail: NTIS HC $3.76 CSCL OB
Some of the aerodynamic problems raised by the developmant
of future STOL aircraft are discussed. This discussion emphasizes
three characteristic aspects of these aircraft: {1) using the engine
gir fliow 10 induce most of the lifting forces generated by the
wing confers a new severity to the definition of the aircraft
behavior in case of engine failure: {2} the important circulation
around the wing, the variations in angle of attack and sideslip
due to gusts applied at low speed, subject the aircraft lifting
surfaces to highly deflected flow configurations, at present very
difficult to predict through calculation; this situation justifies its
turn the creation of new facilities and calculation methods; and
(3] a constraint relative to noise. recantly made even more
severe, is added to other design constraints to maka more complex
the sconomic aptimation of projects, by the enforced rejection
of sclutions that ara aerodynamically attractive but are intolerably
noisy. Author

N74-10219# WNational Transportation Safety Board, Washington,
D.C.

AIRCRAFT ACCIDENT REPORTS: BRIEF FORMAT, US
CiviL AVIATIOR, ISSUE NO. 1: 1973 ACCIDENTS
10 Aug. 1973 531 p :
INTSB-BA-73-B} Avail: NTIS HC $28.75

Selacted aircraft accident repons, in brief format, occwring
in U.5. Civil Aviation operations during calendar year 1973 are
presantad. The 899 General Aviation accidents contained in this
publication represent a random selection. The brief format presents
the facts, conditions, circumstances, and probable cause{s} for
gach accident. Additional statistical information is tabulated by
typa of accident, phase of operatian, kind of flying, injury index,
aircraft damage, conditions of light. pilot certificate, injuries, and
causal factors. Author

N74-10920# Battelle-Northwest, Richland, Wash. Atmospheric
Sciences Dept.
METECROLOGICAL INFORMATION FOR VERTICAL AND
SHORT TAKE-OFF AND LAND (V/STOL) OPERATIONS IN
BUILT-UP URBAN AREAS: AN AMNALYSIS Interim
Report
J. V. Ramsdell and D. €. Powell Sep. 1973 243 p refs
{Coniract DOT-FA72WAI-263)
(FAA-RD-72-135) Avail: NTIS HC $14.25

An analysis was conducted to identify potential meteorological
problems of terminal operations of V/STOL aircraft in built-up
urban areas, and to avaluate the adequacy of existing meteorologi-
cal information to achieve satisfactory development and ensura
safg, expeditious operation of a V/STOL transportation system,
Existing meteorological information was found inadequate in
sevaral raspects. To remedy this, a meteorological observation
system has been designed for a climatological survey of
represantative V/STOL port sites in Seattla, Washington. The
proposed climatological survey includes meteorological observa-
tions at three locations including a typical STOL port site, and
elevated VTOL port site and a reference site at the Seattle-Tacoma
airport. A tachnigue for estimating wind roses is proposed. The
technique involves the use of data collected during the short
observation period to modify & wind rose from the closest sits
having a stable climatology. Author

M74-10821§ Lockheed-Georgia Co.. Marietta. )
V/BTOL NOISE PREDICTION AMD REDUCTIONM  Final
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Report. Jun. 1272 - Aug. 1973
Wiley A, Guinn, Dennis F. Blakney, and John S. Gibson Aug,
1873 397 p refs
(Contract DOT-FA7 2WA-3099)
(LG73ERODE2; FAA-RD-73-145) Avail: NTIS HC $22.00

A four phase program of aircraft noise prediction and reduction
for V/STOL aircraft is presented. The phases are as follows: (1)
idantification of noise sources in rotary and jet stream type
propulsion systems, {2) definition of-noise generating machanismg
for iet stream V/STOL systems, (3) analysis of applicable noisa
reduction concepts, and (4} rumerical analysis and computer
programs for predicting far field noise environment of various
typae of V/STOL aircraft. Authay

W74-10922*# Kanner {Leo) Associates, Redwood City, Calif,
VIEWS AEGARDIMG THE VALIDITY OF RESULTS FROM
SIMULATION TESTING IN COMPARISON WITH THe
RESULTS FROM ACTUAL FLIGHT TEST :
U. Schulz and H. Seelmann Washington NASA MNov. 1873
22 p refs Transl. into ENGLISH from “Report oh the Third
Meeting of the DGLR-Symposium, Flight Testing Technology:
Reliability of Results Derived from Simulation in Comparison with
Results of actual Flight”, West German report DLR-MITT-72-18,
Oct. 1- 972 p 29-52 Conf. Held at Bremen, 2B Apr. 1872
(Contract MASw-2481)
(MASA-TT-F-15172} Avail: NTIS HC $3.25 CSCL 01C

A comparison of the wvalidity of results obtained by flight
simulation with results obtained from actual flight tests is
prasentad. The background for the development of the simulator
is discussed. The techniques for conducting the simulation are
outlined. Examples of flight simulation oparations are devslopsd.
Results of the comparison indicate good correlation betwaan
simulation and flight test data. Author

N74-90823%F Kanner (Leol Associates, Redwood City, Calif.
CORIPARISON OF SIRIULATION AND FLIGHT TESTING AT
AUTORIATIC STOL LANDING
H. Boehret Washington NASA WNov., 1973 21 p Transi.
into ENGLISH from “Report on the Third Mesting of the
DGLR-Symposium, Flight Tasting Technology: Relisbility of
Results Derived from Simulation in Comparison- with Resvlts of
Actusl Flight”, West German report DLR-Mitt-72-18, Oct. 1872
p 7-28 Conf hekd at Bremen, 28 Apr. 1972
{Conttact NASw-2481)
(NASA-TT-F-15171) Avail: NTIS HC $3.26 CSCL 01C

The comparison of simulation and flight test results for
automatic STOL landings is presented. The subjacts discussad
are: (1) description of flight control system, (2) control of flight
path during approach, {3} control of aerodynamic flow conditions,
(4) description of simulator, (5) influence of nonlinearity, and [€)
application of radar for altitude measurements. Author

M74-10924§ Laboratorium fuer Betriebsfestigkeit, Darmstadt
(West Garmany).
SERVICE LOADS ON NOSE LANDING GEARS OF THE F-104
AIRPLANE [BETRIEBSKRAEFTE AN BUGFAHRWERKEN
DES FLUGZEUGES F-104 G]
0. Buxbaum Dec. 1972 73 p refs In GERMAN Sponsorad
by Messerschmitt-Bosglkow-Blohm G.m.b.H.
(LBF-TB-103/1972) Avail: NTIS HC $5.75

Vertical, lateral and drag loads on nose gears were racorded
continuously during 50 flights of two-F-104 G aircraft, and were
analyzed statistically. Cumulative frequency and extreme valus
distributions of the loads in the three axes are presented, as
well as information about the correlations between simuita-
neously occurring load compenents for the loading conditions,
landing, spring-back, taxiing, transition. braking, engins run-up,
turning and pivoting. ESRO

N74-10925# Boeing Aerospace Co., Seattle, Wash.

STOL TACTICAL AIRCRAFT INVESTIGATION. VOLURE 1:
CONFIGURATION DEFINITIOR [MEBIUM STOL TRANS-
PORT WITH VECTORED THARAUST/MECHARICAL FLAPS)
Final Technical Raport. 8 Jun. 1971 - 12 Jan. 1573



Richard H. Carrall, John W. Jants, and Peter Milns May 1973
208 p refs

{Contract F33615.71.G-1757; AF Proj. 643A)

(AD-766637; D180-14408-1: AFFDL-TR-73-19-Val-1}  Avail:
NTIS CSCL 0%/3 ’

A configuration for an Advanced Medium STOL Transport
(AMST} using vectared thrust for powered lift is defined in detail.
Capability to operate from an austere forward airfield of 2000
feet length at the midpoint of 500 nm radius mission with
28,000 Ibs of payload is substantisted by aarodynamic, propul-
sion, structural, and weights data. The vactored thrust powered
lift concept is compared with other powered lift schemes
congidered for the AMST. A program of continuing research
and development in tactical ainift and STOL technology is
recommendad. Author (GRA)

WN74-109284 Boeing Aerospace Co., Seattle, Wash.
STOL TACTICAL AIRCRAFT IMVESTIGATION. VOLUME 2,
PART 1.  AERDDYNAMIC TECHRNOLOGY (DESIGN
COMPENDIUM, VECTORED THRUST/MECHANICAL
FLAPS) Final Tachnicol Report, 8 Jun, 1971 - 8 Doc. 1972
Wiltiam J. Runciman, Gery 8. Letsinger. Bernard F. Ray, and
Fred W. May May 1973 236 p refs :
(Contract F33615-71-C-1757: AF Froj. 643A)
(AD-7686639; D1B0-14409-1; AFFDL-TR-73-19-Vol-1-Pt-1}
Avail: NTIS CSCL 01/3

The report presents methods for predicting the performance
determining aerodynamic characteristics and the stability
derivativas of transport-type configurations emploving the
vactored-thrust mechanical-fap high-lift cencept. Thase methods
gre suitable for preliminary design. They have been automated
in a FCRTRAN 4 computer program, for which a users manual
and listing are included in this document. Author (GRA)

N74-10927§ General Dynamics/ Convair. San Diego, Calif.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLURME 1:
CONFIGURATION DEFINITION Final Report, 7 Jun. 187% -
21 Jen. 1973
J. Herbert, Jr., . A. Whitney, R. E. Johnston, G, B, Nicoloff, E.
C. Laudeman, G. F. Campbell, A. Mattia, B. Bracka, W, Service.
H. Stocker et al \Wright-Patterson AFB, Ohio AFFDL May
1973 158-p rafs
(Contract F33616-71-C-1764; AF Proj. 643A)
(AD-766841: GDCA-DHG73-001-Vol-1:
AFFDL-TR-73-21-Voi-1) Avail: NTIS CSCL 01/3

The overall objective of the design effort wos to conduct a
preliminary vehicle-sizing activity to establish baseline configura-
tions for the STOL tactical aircraft investigation. These preliminary
baselines were used for the takeoff and landing studies and as
8 point of departure for wind tunnel test planning and flight
control technology activities. The lift/propulsion conce,ts studied
wera: Extamnally Blown Flap {EBF}; Machanical Flap plus Vectorsd
Thrust (MF/VT); end Internally Blown Flap {IBF). The report
summarizas the design activities for the thresa-month and
six-month configuration reviews, GRA

M74-10828§ General Dynamics/Conveir, San Diego, Calif.
STOL TACTICAL AIRCRAFT INVESTIQATION. VOLUME 3:
PERFORMARNCE GROUND RULES AND METHODS. BOOK
1: TAKEQFF AND LANDING GROUND RULES Fingl Raport,
7 Jun. 1871 - 31 Jan. 1872
J. Harbernt, Jr.. C. A. Whitnay, E. C. Laudeman, and G. T. Drapar
Wright-Pattarson AFB, Ohio- AFFDL Way 1873 65 p refs
{Contract F33815-71-C-1754; AF Proj. 643A}
{AD-766942: GDCA-DHG73-001-Vol-3-1:
AFFDL-TR-73-21-Vol-3-1) Avait: NTIS CSCL 01/3

The tekeof! and landing performance of tactical STOL
transports is entirely dependent on rough field operational
capability, ground rutes, and specified criteria. A brief study
was conducted to assess the impact of stall margins, rolling
friction, braking friction, rotation rate, and climb gradient. The
STOL handling quaelities ctiteria that provide allowances for tha
ralationship of takeoff and {anding distances were briefly
invegtigated. Recommendad guidslines. takeoff and landing ground
rules. and minimum flying speed sre presented. (Modified author
abstract) GRA

\
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M74-10828§ Whinaker Corp., San Diego. Calif. Research and
Development Div.
LOW COST. FIBER GLASS REINFOACED PLASTIC FUEL
TAMNK, YVOLUME 1 Final ‘Report. May 1970 - Jun. 1872
Vance A. Chase Apr. 1973 180 p refs
(Contract-F33616-70-C-1638)
(AD-766361; AFML-TR-73-28-Vol-1} Avail: NTIS €SEL 01/3
Fiber glass reinforced plastic composite fuel tanks [EOQ gal)
for the ATD pircraft were developed and tested. Tha primary
obiactive of this program was to demonstrate feasibility of utilizing
fiber reinforced plastic composite materials for fabrication of
aircraft tankage on a producticn basis at low cost. A plywrapping
fabrication process in combination with a cost effective design
and inexpensive materials salection resulted in a tank considerably
lower in cost than the metal equivalent. A cost projection for
production quantities of plastic fusl tanks shows a 38% cost
saving over metsl tanks for a 1200-unit production run. The
tank developed utilized wovan glass roving and epoxy resin for
the main shell and polyester sheet molding compound for the
nose and tai! cona assemblies. (Modified author abstract) GRA

N748-10930§ Maval Aerospace Medical Research Lab., Pansacola,
Fla.
ORIENTATION-ERRDR ACCIDENTS IN REGULAR ARMY
AIRCRAFT DURING FISCAL YEAR 1970: RELATIVE
INCIDENCE AND COST
Jorma 1. Miven, W. Carroll Hixson. and Emil Spezia 10 Aug.
1973 47 p refs Prepared in cooperation with Army Aeromedical
Res. Lab.-
{MF51524005) -
lA?-?S?OZB; NAMRL-1188; USAARL-74-3) Avail: NTIS CSC|
01/2

The report is the fourth in a series of dealing with the pilot
disorientation/venigo accident problem in Army fixed wing and
rotary wing flight oparations. Incidence and cost data presented
for fiscel year 1970 include a totat of B1 major and minor
origntation-error accidents {25 of which ware fatal), resulting in
80 fatalities, 104 nonfatal injuries. and an over-all aircraft damage
cost of $19.3566,689. The contribution of rotary wing accidents
to this total was 75 accidents {24 of which wera fatal), resulting
in 79 fatalities. 98 nonfatal injuries, and over-aH aircraft damage
cost of $17,060.490. Author {GRA)

M74-10931# Whittaker Corp., San Diego, Calif. Research and
Development Div,
LOW COST, FIBER GLASS REINFORCED PLASTIC FUEL
TANK, VOLURME 2 Final Technicel Report, RMay 1970 - Jun.
1972
Vance A, Chase Apr. 1973 260 p refs
{Contract £33615-70-C-1636) -
(AD-766400; MJO-3019; AFML-TR-73-26-Vol-2} Avail: NTIS
CSCL 13/4

Fiber glass reinforced plastic composite fuel tanks {300 gal)
for the A7D aircraft were developed and testad. The primary
objective of the program was to demonstrats feasibility of using
fibar reinforced plastic composite materials for fabrication of
aircraft tankage on a production basis at low cost. The objective
was satisfactorily met. Fatigue data for the composite and
adhesive bonded materials used in fabrication of the tank was
developed. Analysis of the tank involving loads. weight. stress,
nesting, and tank volume was performed. Procedure and results
of these analyses are reported. Author {(GRA)

M74-10932§ Air Force Materials Lab., Wright-Patterson AFB,
Ohio.
& UNIQUE METHOD FOR MONITORING CABIN AIR
POLLUTION FROM ENGINE OIL tN THE EB-§7 D AIRCRAFT
Final Technical Report, Sep. 1968 - Jul. 1970
William J. Grawford and Henry A. Wells May 1973 23 p
(AF Proj. 7360}
(AD-766701; AFML-TR-72-244) Avai: NTIS CSCL 01/3

A simple reliable method fer monitoring engine ¢il pollution
in mircraft cabin atmospheres is presented. The method involves
use of a specially designed sampling daevice and a standard
quantitalive infrared spectroscopic procedura. The report
describes the use of this device to avalugte an air decomamination
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syotom on ihe EB-B7D aircraft. A catalytic fiter has boon
recommendad for usa Jn tha EB-57D aircrak 10 lower the oil
contant in the cebin atmosphere. Author {GRA)}

N74-10233# Whittaker Corp., San Disgo, Calif. Ressarch and
Dovelopmant Div,
MAMUFACTURING METHODS TECHNOLOGY (MM /T) EOR
BALMETIC-TOLERANT FLIQHT COMVTROL CORIPONENTS
Firot Technics! Regort, Jun, 1871 - Jan. 1973
R. L. YanAuken WMay 1973 86 p refs .
{Contract DAAJOZ-71-C-0082; DA Proj. 1F1-52208-A-170)
(AD-788744; MJO-4314; USAAMRDL-TR-73-20) Avail: MTIS
CSCL 01/3

The objsctive of this program wes to devalop manufecturing
methods and technology for producing glass reinforced plastic,
ballistic-tolarant flight control components with a high degrss of
relisbility while using low-cost Tabrication tachnigues, Thig
objective was gschioved through devalopment of componant
designs to obtein simplicity and ease of menufacture. Maximum
use was made of commercially availabla, finished material forms
which required a minimum of additional processing. Motched
die molding processes were developed which sllowsd repid
manufactura of parts to final net dimensions. Assambly techniques
wera developed which used adhesive bonding in precision fixturas
and allowed a high degres of reproducibility and raligbility of
the finishad component. (Modifiad author ebstract) GRA

M74-109387 Air Force Inst. of Tech. Wright-Patterson AFS,
Ohio. School of Enginaaring. -
ESTIMATION OF AN AERONAUTICAL EQUIPMENT
MISSION RELIABILITY /).85: Thoeis
Robart M. Cockburn RMay 1973 83 p refs
(AD-786BBE; GSA/MA/73-1) Avail: NTIS CSCL 0i1/3

The report develops methods for estimating the probability
that an seronsutical equipmsnt wif! opargts satisfactorily for the
duration of & specific mission. The failurs timaes are modalsd by
@xponantial and Waeibull densities. The paremeters are estimated
fram multiple independant groupad and censored samplas. Several
estimation methods are devaloped for each modal. In addition,
the aquations to obtain maximum-likalihood sstimates are darived.
Howaver, they would have to bs solved iteratively. Monte
Carlo simulstion is used to compare estimates with the deta
proupad and with the failure times known, Author [GRA)

W74-90236f General Dynemics/Convair, San Diego, Calif.
Aaroopeca Div,
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLURE 3:
PEAFORMANCE BACUMD AULES ANMD METHODS.
BOQK 2: TAXEQFF ARD LAMDING DIGITAL COMPUTER
PROGRAM Finel Report, 7 Jun. 18717 - 31 Jen. 1873
J. Hebart, Jv-and C. A. Whitney May 1973 133 p rafs
(Contract F33615-71-C-1754; AF Proj. 8434}
(AD-786243: GDCA-DHB73-001-Vol-3-2;
AFFDL-TR-73-21-Vol-3-2} Avait: NTIS CSCL 01/3

The MILSTOL {MiLitary STOL) takeof! and fanding digital
computer program was devsloped 10 compute takeoff and lgnding
charactaristics of powered-lift STOL sircraft. It calculstss a point
mass takaoff end/or landing for a trimmed configuration with
either extemnally blown jet flaps, internally blown jet flaps. or
mechanical flaps with vectored thrust. Contained in this report
are: Discussion of assumptions and methods used in the trajactory
calculations; Definition of common list varisbles: Definition of
the input variables and semple input data for tha extornakly blown
iet flap configuration: Sample output for the externally blown
flap configuration; and Program listings and flow charis. The
program is written in FORTRAN IV for yse on CDC 8000 series
digital computers and requires 37 K sub B cantral memory for
loading and exgcution. GRA

N74-16337) Bosing Asrospace Co.. Seattls. Wash.
STOL TACTICAL AIRCRAFT INVESTIGATIOR. VOLUBAE 2,
PART 2: & LIFTING LiME ANALYBIS METHOD FOR
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JET-FLAPPED WINGS Fingl Tochnical Hoport, Jum. 1977 .
RAor. 91873
Franidyn J. Davanport Jun, 1873 118 p -cef
{Cantroct F338156-71-C-1767; AF Proj. 643A)
{AD-760877; D180-14408-2-Vol-2-Pt-2;
AFFDL-TR-73-19-Yol-2-Pt-2) Aveil: MTIS CSCL 01/3

An onalyticel procadure is developed for jot flopped wingg,
in wehich three-dimansional features of tha treiling vortex syoiam
aro rsprosenied. More conservetive induced drag ic predicted
than by andlyses based on the treditions) planar woriex Tystam.
liuetrativa examples era given showing that this mothsd pives
better sgraamsent with measured drag then tha planar-vorgx
maethods. Author (GRA)

R74-102384¢ Boaing Aarospece Co., Seattle, Wash.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME 3.
TAKEQFF AND LANDING PERFORMARCE CGRGURKD RULES
FOR POWERED 4IFT STOL TRANSFORT AIRCRAFT Fins)
Toeshnicel Report, 8 Jun. - 8 Bsp. 1971
Franklyn J. Davenport, -Ameld E. Rengstorff. and Yarnon F,
VenHeyingsn May 1973 60 p refs -
(Contract F33815-71-C-175,-AF Proj: 6434) , B
{AD-768840; D180-148403-1-Vol-3; AFFDL-TR-73-19-Vg)-3
Avail: NTIS CSCL 01/3

fAules for determining tekeof! and landing distances of STOL
trensport airplanes equippad with powerad-lift systems are
proposed and discussed. Thase rulss related to aspeed marging
ond maneuvering capability requirad for 2afo oparations and 1o
the procedures for computation of required runwsy longths, Tha
maost significant differance betwean the proposed rules and
convantiongl performance rules is thai spesd meargins ond
manauvering g - merging should ba based on tha girplang's
capebility with power on, Proceduras for calculation of powared-lift
STOL parformance &ra steted in detail. Author (GRA)

N73-1833%% Boeing Aarcspace Co, Seatile. Wash.
ST2L TACTICAL AIRCRAFT INVESTIGATION. VOLUME &,
PART 2: FUGHT CONTROL TECHMOLOGY: PILOTED
SIMULATION OF A MEDIUM 3TOL TRANSPORT WATH
YECTORED THRUST MECHANICAL FLAPS Final Tochnical
Feport. Jun. 1971 - Doec. 1372 -
James H. Vincent May 1973 242 p rafs
(Contract F33615-71-C-1767)
(AD-766643; D180-14412-2-Vol-6-Pt-2;
AFFDL-TR-73-18-Vol-5-Pt-2) Avail: NTIS CSCL 01/3

Fingd base end plloted simulation studies waere conducted
to avaluste control systams for a STOL tactical trensport equipped
writh vectorad thrust. Unaugmented gircraft flying qualitios ware
found to be unacceptsble. Howaver, an augmentad control
syaiem configuration was found to give axcellant fiying gualitise
ond gatisfoetory bshavior following angine or control system
component failure. The present flying quelities stendard for STOL
sircraft, MIL-F-833C0, was raviewed and ssverel changes ofe
suggasted. Author (GRA)

r74-10840¢ Boeing Aercspece Co., Seattls, Wash.
STOL TACTICAL AIRCRAFT IRVEBTIGATION. VOLUME §:
AR CUBHIOMN LANDING SBYETEW STUDY Finel Technical
Report, 8 Jun. 1879 - 7 Feb. 1872
Lioyd H. Gerdnar, Cherles J. Pizzichami, and Peter Mins May
1973 99 5 rafs
{Contract F33615-61-C-1257)
{AD-766544; D1BO-14407-1-Vol-8: AFFDL-TR-73-19-Vol-6)
Avail: NTIS CSCL 01/3

Analyses and design studies have basen conducted to
determine the cheracteristica of an Air Cushion Landing System
|ACLS) as it would be applied to an Advanced Medium STOL
Transport {AMST) equipped with machanical flaps end a vectored
thrust powered lift system. |t was detarmined that an ACLS
would be feasible on an AMST typa mirplane, but requires a
special housing arrangamant which broadens the ACLS footprinmt
area when it is deployed. Furthermore, speciel provisions are
neadad for ground hendling end parking. Baceause it gliminates
some of the concentrated loeds eesocigted with conventionel
lending gapr, &nd is easily feired for low dreg whon retrected,
the ACLS would permit a noticssble reduction in pircraft smpty



woight for 8 given mission requirement. it strugtural provisions
for conventional landing geer are not included in the airframe.
Substantisl uncertainties remain unresolved aspecially with
respect to aircraft/air cushion landing dynamics and spray,debris
offects. Author {GRA}

:7:-1094115 Ohio State Univ. Research Foundation, Colum-
US.

STUDY OF THE ELECTROSTATIC FIELD AND CHARGE
DISTRIBUTION IM A VORTEX SEEDED WITH DUST interim
Technical Report

.rl:f:n W. Daughenty and Henry R. Velkoff Jul. 1873 355 p
{Grant DA-31-124-AR0ID)-246; DA Proj. 200-10501-B-700)
(AD-766815: AROD-4942-21-E) Avail: NTIS CSCL 01/3

A program was undertaken to investigata the vortex gaometry,
perticle distribution and electric field distribution in & trailing
vartax shed from an airfoil tip placed in a dust laden flow. A
dlﬂ'erel:ltial airfoil, positioned in a subsonic wind tunnel, generated
the trailing vortex. Dust conditions. typical of a helicopter tanding
zone, were siMulated by seeding the wind tunnel flow with P.V.C.
plastic pefiets. No. 3 sand, and No. 120 sand. A vaned probe
was used to measure the vortex geometry. A particle impact
pfobe and a miniature figld meter ware used to map the particle
distribution and electric field distribution across the trailing vortex.
Vortax geometry particle distribution and electric field intensity
were measured throughout the plane normal to the wind tunnal
axis gt several lecations downstream from the airoil. (Modified
author abstract) GRA

N74-10942* National Aeronaittics and Space Administration.
Lyndon B. Johnson Space Center, Houston, Tex.
'S,OLID STATE CONTROLLER THREE AXES CONTROLLER
atent -
Charles L. Bailay, Jr., invantor (to NASA) Issued 8 Nav. 1973
10 p- Filed 15 Mar. 1973 Supersedes N73-20041 {11 - 11,
p 1237) :
{NASA-Case-MSC-12394-1; US-Patent-3,771,037;
US-Patent-Appl-5N-341662: US-Patent-Class-318-680;
US-Patent-Class-318-628; US-Patent-Class-244-83) Avail: US$
Patent Office CSCL 131
The reported flight controlles features a handle grip which
is mounted on a longitudinally extending control efemant. The
handle grip is pivotally mounted on the control element about a
pitch axis which is perpendicutar to the longitudinal axis through
the control element. The pivotal mounting includes a resilient
force mounting machanism which centers the grip relative to
the control element. Rotation of the handie grip produces a
direct rotation of a transducer element in a transducer which
provides an electrical indication of the rotative movement about
thres mutually perpendicular axes.
Official Gazette of the U.S. Patent Office

N74-11018§ Standard Electrik Lorenz A.G., Stutigart {West
Germany).
AEROSAT AND MARSAT: SATELLITES FOR MOBILE
SERVICES [AEROSAT UND MARSAT, SATELLITEN FUER
MOBILE DIENSTE]
H. C. Freiesleben and H. J. Wollak 1973 10 p refs In
GERMAN Presanted at the DGLR Symp. Nachrichtensatelliten,
Stuttgart, 16-17 May 1973
Avail: NTIS HC $3.00

The Aerosat and Marsat communication satellite projects
for air traffic control and ship navigation are discussed. Some
of the problems reviewed are: frequency assignment. antennas
for aircraft and ships. type of modulation. sateflite multiple access
techniques, transponders, and multipath propagation. ESRO

N74-11059*# National Aeronautics and Space Administration.
Langley Aesearch Center, Langiey Station. Va.
A ROLL-PITCH INTERACTION SiMULATOR AND A
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CONTROL PDSITION COMMAND ENCODRER FOR AREMOTE
PILOTING OF SPIN-ENTRY RESEARCH MODELS
Charles W. Meissner. J1. Washington Nowv. 1873 21 p
(NASA-TN-D-7361; L-9076) Avail: NTIS HC $275 CSCL
01¢c

The Langiey Research Center uses radio-controlled, scaled
aireraft models to study the spin-entry characteristics of aircraft.
Recent spin-entry studies required the use of an electronic
proportional-control system for manipulating model control
surfaces. In order to meet control system requirements, a
special-purpose analog computer was designed to simulate tha
coupling between roll and pitch controls. A digital encoder was
designed to encode the voitage analogs of control-surface position
into @ special pulse format for transmission to the model. This
paper describas the two special developments and their

relationship to the functions of the overall contrgl system.
Author

N74-11085§ Antenna Com. of America, Harleysville, Pa.
IPAPROVEMENT OF PERFORMANCE CHARACTERISTICS
OF A CLASS OF BROADBAND CIRCULARLY POLARIZED
AMTENNAS Final Report
Sep. 1972 129 p refs
(Contract- N62269-72-C-0325)
(AD-766473) Avsil! NTIS CSCL 09/5

The report covers a development program for tha improvement
of parformance characteristics of a class of broadband circulary
polarized antennas for use with tactical airborne jamming
squipment. A historical record of the program, testing procedures,
significant results, conclusions, and recommendations are
covered, Author {GRA)

M74-11077%§ Rensselaer Polytechnic Inst., Troy, N.Y. School
of Engineering.
AMALYSIS AND DESIGN OF A CAPSULE LANDING
SYSTEM AND SURFACE VEHICLE CONTROL SYSTEM FOR
MARS EXPLORATION Progress Report, 1Jul. 1972 - 30 Jun.
1973
D. K. Frederick, P. K. Lashmet. G. N. Sandor, C. N. Shen, E, V.
Smith, and $. W. Yerazunis 30 Jun. 1973 175 p refs
{Grant NGL-33-018-091)
{NASA-GR-138069: RPI-TR-MP-35) Avail: NTIS HC $10.75
CSCL 13F

Problems related to the dasign and control of a mobile
planetary vehicle to impiement & systematic plan for the
exploration of Mars are reported. Problem areas include: vehicle
configuration, control, dynamics. systems and propulsion:
systems analysis, terrain modeling and path selection: and
chemical analysis of specimens. These tasks are summarized:
vehicle model design. mathematical modal of vehicle dynamics,
experimental vehicle dynamics. obstacle negotiation, electrochemi-
cal controls, remote control, collapsibility and deployment,
construction of a wheel tester, wheel analysis, payload design.
system design optimization, effect of design assumptions.
acgessory optimal design, on-board computer subsystem, laser
range measurement. discrete obstacle datection. obstacle
detection systems, terrain modeling, path selection system
simulation and avaluation, gas chromatograph/ mass spectrometer
systemn concepts, and chromatograph model evaluation and
improvement. Author

N74-11031*§ National Aesronautics end Space Administration.
John F. Kennedy Space Center., Cocoa Beach, Fla,
TEST OF LOX COMPATIBILITY FOR ASPHALT AND
CONCRETE RUNWAY MATERIALS
C. W Moyers, Coleman J. Bryan, and Billy J. Lockhart Dec.
1973 34 p refs
(NASA-TM-X-64086; KSC-MTB-238-72) Avail: NTIS HC
$3.76 CSCL O1E

A literature survey and a telephone canvass of producers
and users of LOX is reported which yielded one report of an
accidemt resulting from a LOX spill on asphalt, one discussion
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of hazardous conditions, and an unreferenced mention of an
incident. Laboratory tests using standard LOX impact apparatus
vialdad reactions with both old and new aiphalt, but none with
concreta. In the final test, using a larger sampla of asphalt, the
raaction caused extensive damage 1o aquipment. Initial field
expariments using 2-meter square asphalt slabs covered with
LOX, conducted during rainy weathsr, achisved no reaction with
plummets, and limited reaction with a blasting cap as a
ragction initiator. In a final plummat-initiated test on a dry sleb,
a violent reaction. which appeared to have propagated over the
entire slab surface, destroyed the plummet fixture and threw
fragments as far as 48 maeters. Authar

W74-11082%F Linguistic- Systems, Inc.. Cambridge, Mass.
GRODURD LIGHTING EQUIPMENT
M. Goust Washington MNASA Nov. 1973 10 p Transl. into
EMGLISH of the publ. “Les Materiela de Balisage” Paris. Assoc.
Franc. des Ingr. et Techniciens de I"Aeron. et de I'Espace, 1967
8 p Presented at Bth Intern Aeran. Congr, Paris, 29-31 May
1967
(Contract NASw-2482)
(NASA-TT-F-15176) Avail: NTIS HC $3.00 CSCL O1E

The importance of visual aids in airport ground lighting
aquipment is discussed in tarms of lower operstional standards.
Diffarent types of light beaconing devices are presented along
with the effects of the lowering of minimums on aircraft guidance
and landing. The lighting squipment used in France is also
described, T.M.R.

RI73-110693*§ Lnguistic Systams, Inc., Cambridge, Mass.
VIiSUAL tARDINGS 1M REGIONAL AMD LOCAL AIR-
PORATS
Silvia Schallenberg Washington NASA Nov. 1973 15 p
refs  Transl. into- ENGLISH from AEG Mitt. (W. Germany), v.
§2 1972 p 24-20
{Contract NASw-2482)
(NASA-TT-F-15177) Avail: NTIS HC $3.00 CSCL OME

The basic plans for the ground lighting facilities workad up
by AEG-Telefunken in cooperation with the Garman Federal
Institute for Flying safety are presentsd. The program is broken
dowyn into five sections, each section offering recommendations
for the different situations found at most regional airports. Thess
sections are: (1) lighting the takeoff and loading runways, (2)
obstacle lights and beacons, {3) runway beaconing, (4} epproach
beaconing, and {5} switching and contral systems. Author

M74-11684°¢  Kanner (Leo} Associates, Redwood City, Calif.
INFORMATION CORYTENT OF DIFFERENT RUNWAY
LIGHTING PATTERKS
J.-Kylstra and J. Hoogerheide Washington NASA Nov. 1973
13-p refs Transl. into ENGLISH from Asromed. Acta (Soester-
burg), v. 9, 1963 1964 p 21.29
{Contract NASw-2481)
(NASA-TT-F-16179) Avail: NTiS HC $3.00 CSCL O1E
Commercial pilats sitting before and looking at a television
scieen, on which were presented moving dots or bars simulating
an gpproach to a visual landing system, were askad to discriminate
betwean level flight or flight with change in altitude in the ssnse
of a descent. There were 4 patterns of light markings: single
row, double row, single crossbars and double crossbars. Changes
in altitude wers significantly better observed in the double patterns
than in the single patterns. Author

N74-11095°) Kanner (Leo) Associates, Redweod City, Calif.
SELECTED PROBLEME REGARDING THE FORMATION OF
A SIMULATION MODEL

K. H. Unterrsiner Washington NASA Nov. 1973 15 p Trans),
into ENGLISH from “Report on the Third Mesating of the
DGLR-Symposium, Flight Testing Technology:  Reliability of
Results darived fram Simulation in Comparnison- with Results of
Actusl Flight”, West German raport DLR-Mitt-72-18. Oct. 1872
p 67-78 Conf. held 8t Bremaen. 28 Apr. 1972

{Contract MASw-2481)
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(NASA-TT-F-15173) Awvail: NTIS HC $3.00 CSCL 14B
Selacted problems in the formation of simulation mogels
are presented. The construction of a flight control system fyr a
V/STOL sircraft simulator is used as the example. Sources of
errors in tha constiuction of the system are explainad and diagrams
of typical systems are provided. Graphs of response curves and
a table of performance data are included. Authar

M74-11026%4 National Aeronautics and Space Administration,
Langley Resaarch Center, Langley Station, Va.
MOTION SOFTWARE FOR A SYNERGISTIC SIX-DEGREE-
QF-FREEDOM MOTION BASE
Russell V. Parrish, James E. Dieudonne. and Dennis-J. Martin,
Jr. {Eisctron. Assoc. Inc.) Washington Dac. 1973- 44 p rafs
(MASA-TN-D-7350. L-8798) Avail: NTIS HC $3.00 CSCL
148

Computer asoftware far the conversion of fixad-base simyla-
tions into moving-base simulations utilizing 8 synergistic six-
degree-of-freedom motion simulator has baen devsloped, This
software includes an actuator extension transformation, inverse
actuator extension transformation, a centroid transformation, and
a washout circuit. Particular emphasis is placed upon the washgut
circuitry as adapted 10 fit the synergistic motion simulator. The
description of the washout circuitry and illustration by means of
a sample flight emphasize that translational cue representation
may be of good fidelity. but care in the selection of parameters
is very necessary, particularly in regard to anomalous rotational
cues. Author

M7£-11097°} - National Aeronautics and Space Administration,
Marshall Space Flight Canter, Huntsville, Ala,
OPTIRIZATION OF WAYE CANCELLATION 1M VARIABLE
POROSITY TRARSORIC WIND TURREL FLOWS
John William Davis Washington  Mov. 1973 137 p refs
'NASA-TM-D-7432; M-108) Awail: MTIS HC $450 CSCL
i4B

A tachnique haz been developed which is capable of
datarmining the eotimum wall corfiguration for a variable porosity
parforated wall transonic wind tunnel. The techniqua is based
on & mathematical model arrived at by considering the results
of theory and past axperimental investigations. A performance
index was datermined as a function of the significant wind tunnel
parameters by comparing a formulation of this mathematical
maodal, using MSFC 14 inch Trisonic Wind Tunnel experimental
results. to interference free results. The resulting relationship was
then used to detarming the combination of wind tunnel parameters
which should yield minimum reflacted wave interference. A
theoretical development of wall porosity requiremsmis for thick
wall inclinad hols test sections is included which follows the
trends and generally the magnitude of available experimental
data. This theory is useful in studying the present variable porosity
chasa, but also should be of valve in studies concerning the
wave cancellation process for fixed porosity wails. Authar

#74-11099¢ Institut Franco-Allemand de Racharcries, .. Louis
{France}.
STUDY OF COMDENSATION PHENOMERNA [N THE ISL
LASER WIND TUNRMEL USING LIGHT DIFFUSION [UN-
TERSUCHUNG DER KONDENSATION IM4 LASER-
WINDKANAL DES ISL DURCH LWCHTSTREUUNG]
H, Mach 7 Nov. 1972- 25 p refs In GERMAN
{Contract DRME-T2/545)
(ISL-RT-19/72) Avail: NTIS HC $3.25

The condensation resulting from sudden cooling behind the
Laval nozzie in-a supersonic wind tunnel was invastigated py
means of COZ laser light scattering. For quantitative analysis,
the scattered light having an angle of 90 deg relative to thfz
primary radiation, was measured. The medium was dried air
under different pressures {20-300- torr working pressura) and
two different mintures of CO2/N2/He. tha wavelength and
polarization of the scattered radiation point at ralatively farge
scattering pariclss with rapid growth. Comparsion of measure-
mants lagds 1o the conclusion that the condensation consists of



residual water. and not CO2, which indicates the presence of

moisture notwithstanding evacuationr of the gas container. o
- ESR

N74-11101# Army Construction Engineering Research Llab.
Champaign, Il
KEYED JOINT PERFORMANCE UNDER HEAVY LOAD
AIRCRAFT
John L. Rice Aug. 18973 16 p refs Sponsored by -Ammy
{AD-285706; CERL-TM-5-13} Avait NTIS CSCL 13,/2

The poor performance of keyed longitudinal construction joints
in rigid airfield pavements under simuiated C-5A traffic operations
is presented. The data presented wera collected from a full
scale test track paverment supported on a low.strength subgrade.
No deficiencies in materials or construction were found which
would have adversely affected the performance of the keyed
joint. The failures observed in the keyed joint demonstrate that
a balanced design will result using the Corps of Engineers kayed
joint dimensions. Author (GRA)

N74-11102f Air Force Weapons Lab.. Kirtland AFB, N.Mex.
THE BEHAVIOR OF FLEXIELE AIRFIELD PAVEMENTS
UNDER LOADS: THEQRY AND EXPERIMENTS Tachnical
Report, 1 Apr. 3971 - 1 Apr. 1973 -
Y. T. Choy and R. H. Ledbetter Jul. 1973 181 p refs
(AF Proj.-683M) -
(AD-766480: AFWL-TR-72-215) Avail: NTIS CSCL 01,f2

The instrumentation data of the multiple-wheel heavy gsear
load {MWHGL)} tests were reduced and analyzed. By incorporating
the performance of test pavements under traffic, relations between
toad and psvement response were established. A method was
devaloped to compute the measured stresses and deflections of
the test pavemants; based on the method, the stresses and
deflections can be computed for similar types of-airfield pavements
under different loads, Correlations were established between
computed parameters and traffic performance data from the
MWHGL test section as well as from many oOther pavement
tests conducted by the Corps of Engineers. Based on the
instrumentation- data, the principle of superposition was found
1o be valid for flexible pavements. Attempts were made to
reevaluate the equivalent single-wheel loads for MWHGLs by
many different methods. Author {GRA)

N74-11112 Imperial Coll. of Science and Technology, London
{England). Dept. of Aeronautics.
TURBULENT BOUNDARY LAYER GROWTM AT RYPER-
SONIC SPEEDS
J. L. Stollery May 1973 20 p refs
{IC-AERQ-73-04) Awail: |ssuing Activity

Starting from the momentum intagral equation, simple
relations for all the gross features of a turbulent boundary layer
at hypersonic speeds, such as Stanton number and skin friction
coefficient, ware derived. Thess relations show explicitly the
dependence on the hypersonic viscous interaction parametar, the
wall temperature ratio, and the pressure gradient. The analysis
was repeated for laminar flow and of the results with existing
wall-astablished relations showed agreement. ESRO

N74-11113*§ Advanced Tecinology labs, Inc., Westbury.
"NY.
ANALYSIS AND DESIGRN OF YTHREE DIMENSIONAL
SUPERSONIC NOZZLES. VODLUME 1: NOZZLE-EXHAUST
FLOW FIELD ANALYSIS BY A REFERENCE PLANE CHAR-
ACTERISTICS TECHNIQUE
S. Dash and P. DelGuidice Oct. 1972 197 p refs
(Contract NAS1-10327)
(NASA-CR-132350; ATL-TR-166-Vol-1) Avail: NTIS HC
$12.00 CS5CL 20D

A sscond grder numerical method smploying reference plane
cheracteristics has been developed for the calculation of
geometrically complex three dimansional nozzia-exhaust flow
fialds. heratofore uncalculable by existing methods. The nozzies

61

N74-11118

may have irregular cross sections with swept throats and may
be stacked in modules using the vehicle undersurface for additional
expansion. The nozzles may have highly nonuniform entrance
conditions, the medium considered being an equilibrium hydrogen-
gir mixture. The program calculates and carries along the
underaxpansion shock and contact as discrete discontinuity
surfaces, for a nonuniform vehicle external flow., Author

M74-11118%} Advanced Technology Labs. Inc. Westbury,
NY.

ANALYSIS AND DESIGN OF THREE DIMERNSIONAL
SUPERSONIC NOZZLES. VOLUME 2: MNUMERICAL
PROGRAM FOR AMALYSIS OF NOZZLE-EXHAUST FLOW
FIELDS

P. Kalben Oct. 1972 175 p

(Contract NAS1-10327)

(NASA-CR-122351; ATL-TR-166-Vel-2) Avail: NTIS HC

$10.75 CSCL 20D

The FORTRAN |V Program developed to analyze the flow
fiald associated with scramjet exhaust systems is presented. The
instructions for preparing input and interpreting output are
described. The program analyzes steady three dimensional
supersonic flow by the reference plane characteristic technique.
The governing equations and numarical rechniques amployed are
presented in Yolume 1 of this raport. Author

N74-11115%§  Advanced Technology Labs. Inc., Wastbury.
NY

AMALYSIS AND DESIGAH OF THREE DIMENSIONAL
SUPERGONIC NOZZLES. VOLUME 3: A DESIGN
TECHNIQUE FOR MULTIPLE NDZZLE CONFIGURATIONS
A. Ferri Qct. 1972. 24 p
{Contract NAB1-10327)
{NASA-CR-132352; ATL-TR-168-Vol-3) Avail: NTIS
HC $3.25 CSCL 20D

An iteration-procedure for optimum nozzle design with
application to hypersonic aircraft is discussed. In the procadure,
intial values of several of the design parameters are assumed
from simplified approximate considerations and are then varied
systematically in order to determine the value of each parameter
which optimizes nozzle performance. Improvements in nozzle
performance are obtained by perturbing the initially assumed
values of the geometric paramaters on the basis of a computer
analysis. Author

N74-11116% Advanced Technulogy labs. Inc., Wastbury,
N.Y.
AMNALYSIS AND DESIGN OF THREE DIMERMSBIONAL
SUPERSONIC NOZZLES. VOLUME 4: SIMILARITY LAWS
FOR NOZZLE FLOWS
A. Ferri and G. Roffe Oct. 1972 31 p refs
{Contract NAS1-18327)
(NASA-CR-132353.  ATL-TR-168-Vol-4) Avail:  NTIS
HC $3.75 CSCL 20D

The development of nozzles for hypersonic aircraft is
discussed. The simulation of actual nozzle flows with low
temperature nonreactive gases is described. Mathematical models
of the flow equations nd thermodynamic relations ara developed.
Cold flow simulation tasts were conducted and the resuMs are
includad.o Author

M74-11118%§ Northrop Corp.. Hawthorne, Calf.  Aircraft Div.
ANALYSIS OF STRATIFIED AND CLOSELY SPACED JETS
EXHAUSTING INTO A CROSSFLOW
H. Ziegier and P. T. Woller Mov. 1873 117 p refs
(Contract NAS1-11524)
{NASA-CR-132297; NOR-73-77} Avail! NTIS HC $8.00 CSCL
200

Procedures have been developed for determining the flow
field about jets with velocity stratification exhausting into a
crossflow. Jets with three diffarent types of exit velocity
stratification have been considered: (1) jets with a relatively
high velocity core; (2) jets with a relatively low velocity core;
and (3) jets originating from a vaned nozzle. The procedura
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developed for a jot originating from a high velocity cora nozzla
is to construct an edquivalent nozzla having the same mass fow
and thrust but having 2 uniform exit velocity profila. Calculations
of tha jot centarline and induced surface static pressures have
been shown to be in good agreement with test data for & high
velocity cora nozzle. Tha sguivalent ideal nozzle has ziso baen
shown to ba a good raprasantation for jats with a relatively low
velocity cora gnd for jets originating from a vaned nozzla in
avalugting jet-induced flow fields. For the singular case of &
low velocity coré nozzle, namely a nozzle with a desd sir core,
and for tha vanad nozzle, an alternative procadure has basn
developed. The intemnal mixing which takes place in ths jet cors
has bean propary accounted for in tha squations of motion
govarning the jet developmant. Calculations of jet centedines
and induced surface static pressures show good agreemeant with
test data these nozzles. Author

R74-11199%4# MNational Aeronautics and Space Administration,
Lanpley Ressarch Center, Langlay Station, Va.
CORNTROL OF SUPEASONIC WIND-TUMNEL MOISE BY
LAMINARIZATION OF NOZZLE-WALL BOURDARY LAYER
Ivan E. Beckwith, William D. Harvey, Julius E. Marris, and Barbara
B. Holley Washington Dec. 1973 68 p refs
(NASA-TM-X-2879: L-2090} Avail: NTIS HC $350 CSCL
20D

One of the principal design requirements for a quiet suparsonic
or hyparsonic wind tunnal is to maintain laminar boundary layers
on the nozzle walls and thereby reduce disturbance lovels in
the test flow. The conditions and apparent reasons for laminar
boundary leyars which have been observed during pravious
investigations on the walls of saveral nozzles for axit Mach

numbers from 2 to 20 are reviewsd. Based on these results, an,

analysis and an assessment of nozzle design requirements for
laminas boundary tayers including low Reynolds numbsrs, high
accelaration, suction siots, wall temparatura control, wall
roughness, and area suction are presented, Auithor

W74-11926¢ Maval Ship Resesrch and Development Canier,
Bethasda, Md. )
HYDRODYMAMIC FORCES ON OSCILLATIRG AND
NONOCSCILLATING SMOOTH CIRCULAR CYLINDERS iR
CROSSFLOW Final Ropor
David W, Coder Oct. 1272 81 p refs
(AD-767022; MSRDC-3838) Avail! NTIS CSCL 20/4

A 12-in-dismeter, &-fi-jong cylindst was towad horizontally
4 fi banzath the water surface and parpandicular to the fow,
The cylinder was towed at a constant velocity under the following
conditions: nonoscillating, oscikating in hasve, oscillating in pitch
{around tha anis of tha cylinder), and simultanaously oscillating
in pitch and heave. Exparimental dais on lift, drag, and mamant
wera obitained for Reynolds numbar from about 100.000 to akave
1 miliion. The rasults show that the oscillations can significently
infiuence the magnitude of the lift, drag, and momanis.

Author (GRA)

W73-17128¢ West Yirginia Univ, Morgantown.
Aarospace Enginaering.
THE STABILITY OF HELICAL VORTEX FILARIENTS (N THE
WAKE OF A HOVERING ROTOR
Ojars Skujins and Richard E.-Walters May 1978 143 p refs
(Contract NGOO14-88-A-0512; NR Proj. 215-163)
{AD-766828: TR-36] Avail: NTIS CSCL 20/4

An experimental investigation was performad to study the
gaometry and stability of the wake of a hovering rotor out of
ground effact. A schlieren system in conjunction with a high
speed drum camera was developed for this purpose, so that
real-time sequence photographs could be taken of the vortex
filaments a3 they were convected downstream. Twa, three, and
four bladed 16-inch diameter rotors were used operating at sotor
speeds of up to 3000 RPM. The effects of a rotor speed,
numbar of biades, and collective pitch. wera correlatad with the
stability of the vortex waka system. Four modes of vortex

Dept. of

62

filamant instabilities were obsarved, Other topics discussed arg
ths effect of rotor blade mismatching upon the performance of
the rotor; and the efiect of rotor blade tip modifications upon
the trailing vortex formation and performance of the rotor systam,
Blade tips of elliptical, square and ogee designs wera invegti-
gated. Schlieran pictures ars included from both studies. (Modified
author abstract) GRA

W?4-199284 MNaval Ordnance Lab., White Oak, Md.
TURBULENCE MEASURERENTS WITH & LASER DOPRLER
YELOCIRETER
William J. Yanta 1 RMay 1873 85 p refs
(AD-786781; MOLTR-73-94} Avail NTIS CSCL 20/4
~Turbulence measuraments with a Laser Doppler Vslocimatar
(LDV} using the dual scatter or differential Doppler mode have
been made in & subsonic, fully developed channgl flow. The
measurements were made using only those light scattering
particles occurring naturally in air. Results include mean velocity
profiles, turbulence intensities, Reynolds stress distributions and
@ skawnass msasurement of the velocity distribution function
mcross the channel. Statistical techniquss were used to obtain
the vatious turbulence parameters. Guidelines have been
established for the amount of data needed to obtain resulis
with a specified accuracy and confidence level. Measuramants
have also been made to determine the particle-size distribution,
An aerodynamic means was used to determine the size distribution,
in contrast to the usual optical proceduras. (Modified author
abstract) : GRA

W74-11984°} Naval Research Lab.. Washington, D.C.

TERRAIN PROPERTIES AND TOPDGRAPHY FROM SHYLAR

ALTIRAETRY Monthly Progrags Report, Sop. 1973

Allan Shapiro, Principal Investigator 26 Oct. 1273 1 p EREP

{NASA Order T-4716-B)

:)EE7E4-100£3; NASA-CR-135884) Avail: NTIS HC $3.00 CSCL
There are no author-identified significant resuks in this

regor.

R74-11187%¢ Bartelle Columbus Labs., Ohio.
GEODETIC AMALYSIS OF SHVLAZ ALTICTRY PRE-
LEAINARY DATA - GL/2 EREP PASS 9 : :
A. G: Mourad, Principal Investigator and D. . J. Fubars 21 Mov.
1973 28 p refs Prasented at the Fall Ann. Maeating of the
Am. Geophys. Union, San Francisco, 11 Dac. 1873 EREP
(Contract NASD-13276) - -
(E74-1008&; NASA-CR-135975) Avsit NTIS HC $3.50 CSCL
OBE

The author has identified the following significant results.
The analysis was based on a tima series intrinsic relstionship
betwean the satellite sphemeris, altimetar measurad ranges. and
the corresponding a priori velues of subsatehite geoidal heights.
Using sequential least squares processing with peramatar
waighting. the objective was 10 recover {1) the gbsolute geoidal
heights of the subsatellite points, and (2} the associated altimater
calibretion constantis). Preliminary results from Skylab aMimetry
are given, using various combinations of orbit ephameris and
gltimster ranges as computed differently by NASA/JSC and
MASA/Wallops. The influences of orbit accuracy, weighting
functions, and & priori ground truth are dascribed, based on the
various combination solutions. It is shown that to deduce geoidal
height by merely subtracting the height of the satellita from the
altimeter range is inadmissible. The rasults of such diract
subtraction can bs very misleading if the orbit used is computed
from data that included altimeter data used as height constraints,
In view of the current state of knowledge, the use of peodatic
ground truth samples as control benchmarks appears indispansable
for the racuvery of absolute geoidal heights with corract scale.

WN7@-11188%§ WNaval Research Lab., Washington, D.C.
[ADAPTATION OF COMPUTER PROGRAMBEING TO
QUTPUT FORR OF ALTIMETER DATA] Monthly Progross
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Report, 1 Jul. - 1 Aug. 1973
A. Shapiro, Principal Investigstor 24 Aug. 1973 1 p EREP
{NASA Order T-4716-B) - ’
{E74-10087; NASA-CR-135976. MR-1)
$3.00 CSCL 058

There are no author-identified significant resufts in this
report.

Avail: NTIS HC

:'::4-11202'# Research Triangle Inst., Research Triangle Park,
[RADAR BACKSCATTERING AS A MEANS FOR MEASUR-
ING OCEAN SURFACE PARAMETERS USING 5193
ALTIMETRY AND $120B PHOTOGRAPHY] Monthly Progross
Report, 1-31 Oct. 1873 : -
g:aEr;as L Britt, Jr.. Principal Investigator 26 Mov. 1873 1 p
[Contract NAS9-13304 . -
LE74-10092; NASA-CR-136004) Avail: NTIS HC $3.00 CSCL
8.J

There are no author-identified significant results in this
report.

N74-11204%§  National Aeronautics and Space Administration.
Lewis Resaarch Center, Cleveland, Ohio.
AIRBORNE PROFILING OF ICE THICKNESS USING A
SHORT PULSE RADAR
BR. & Vickers (Colo. State Univ.), J. Heighway, and R. Gedney
1973 7 p refs Presented at Advanced Concepts and Techniques
in the Study of Snow and |ce Resources. Monterey, Calif., 2-8 Dec.
1973 - .
{NASA-TM-X-71481) Awvail. NTIS HC $3.00 CSCL 08L

The acquisition and interpretation of ice thickness data from
a mobile platform has for some tims been & goal of the remots
sensing community. Such data, once obtainable, is of value in
monitoring the changes in ice thickness over large areas, and in
mapping the potential hazards to traffic in shipping lanes.
Measurements made from a helicopter-borne ice thickness profiler
of ice in Lake Supetior, Laka St. Clair and the St. Clair river as
part of NASA's program to develop an ice information system
ara described. The profiler described is a high resolution,
non-imaging. short pulse radar. operating at a carrier frequency
of 2.7 GHz. The system can resolve reflective surfaces separated
by as little as 10 ¢m. and permits measurement of the distance
between resolvable surfaces with an accuracy of sbout 1 cm.
Data samples are given for measurements both in a static
{helicopter hovaring), and a traverss mode. Ground truth
measurements taken by an ice suger taam traveling with the
helicopter are comparad with the remotely sansad data and the
accuracy of the profiler is discussed based on thesa measure-
ments. Author

N74-11223 Pugst Sound Univ., Tacoma, Wash.

NASA REMOTE SENSIMG OF SEA ICE tM AIDJEX

W. J. Campbell /n WMO Means of Acquisition and Commun,
of Qcean Data, Vol. 2 1873 p 56-66 refs

AIDJEX [Arctic lce Dynamics Joint Experiment) is described
as an international and interdisciplinary study of the ses ice of
the Arctic Dcean whose objective is 10 understand the dynamics
and thermodynamic interaction between sea ice and its environ-
mant. A series of three AIDJEX pilot experiments using microwave
radiometars aboard a CV-990 aircraft were made during the
spring of 1970, 1971, and 1972, in the southern Beaufort Sea.
The experiments and their results are described. ESRO

N74-11274# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.

TURBULENCE NEAR THE TROPOPAUSE IN THE PRESENCE
OF MOUNTAIN WAVES

G. S. Buldovskii 10 Aug. 1873 18 p refs Trars). into ENGLISH

63

N74-11298

from Analiz Meteorol. Uslovii diya Aviatsii (USSR), no. 95, 1972
p 17-26
{AD-766577;: FTD-MT-24-744-73) Avail: NTIS CSCL 04/2
investigation of the conditions for the development of
turbulence near the tropopause, espaecially above a mountainous
region, has great current significance in connection with the
forthcoming flights of supersonic passenger aircraft. Near the
tropopause there will be # transition zone to supersonic speed.
The report discusses research on the conditions of turbulance
near the tropepausa above mountainous regions and simultanegus
distribution of turbulence in the troposphere and the lower
stratosphere. GRA

M74-11298# Army Electronics Command, Fort Monmouth,
NJ.
DESIGN CONSIDERATIONS FOR THE CALCULATOR,
ALTITUDE ML-846 (XE-1/UM)-
Thomas J. Richter Aug. 1873 37 p refs
{DA Proj. 1T0-81102-8-53A}
(AD-766699; ECOM-5504) Avail: NTIS CSCL 04/2

The purpose of this effort was to investigate the parametars
that would affect the design of a non-elactronic calculator intended
for emergency use in the Automatic Atmosphetic Sounding Set
AM/TMQ-19. The designed calculator. ML-B46{XE-1)/UM, is
used to compute meteorolegicatl balleon altitude; it is the result
of trade-offs involving basic measurement accuracies of the ground
tracking system, AN/TMQ-19, curvature of the earth corrections,
geopotential altitude above surface, refractivity, and pitch and
roll of the ground tracking system, Author [GRA)

M74-11298§ General Electric Co., Schenectady, N.Y. Microwave
Tuba Operation.
HIGH SENMSITIVITY 1000F GAS MULTIPLICATION LYV
FLAME DETECTOR FOR AIRCRAFT Final Technical Report,
3 Apr. 1972 - 30 Jun. 1973
Ralph J. Bondley 30 Jur. 1973 80 p refs
(Contract F33615-72-C-1269)-
(AD-766960; AFAPL-TR-73-62) Avsil: NTIS CSCL 14/2

The program was undertaken to design and develop an
ultraviolst senzitiva Geigar-Mueller type sensor to be used as a
flame detector in aircraft engine compartments. Major objectives
of the program include low operating voltage, solar blindness,
fast response or counting characteristics, and operation at the
high temperatures encountered in engine compartments. The
design emphasis was diracted toward meeting the requicements
of flight qualified hardware. Selection of sensor materials to
withstand the temperaturs environmant, gnd development of
processing technigues for assembling these materials into UV
sensors constitutas a major part of this program. Spectral responss
characteristics, electrical characteristics of the detector, and design
details of a side-mounted housing ere included in this report.

Author (GRA)

M74-11298f General Applied Science Labs. inc.. Westbury,
N.Y.

STUDY OF MOIRE MEASURING TECHNIQUES FOR WIND
TURNEL (ODEL DEFORMATION Final Report

Maniio Abele, Chares Roger. and Emest Sanlorenzo Amold AF
Station, Tenn. AEDC Sep. 1973 71 p refs

{Contract F40600-72-C-0009)

{AD-766892; AEDC-TR-73-154) Avail NTIS CSCL 14/2

An analytical and experimental study has been conducted to
detarmine the feasibility of using Moire techniques far tha accurate
measurement of model distortions expected to be encountered
in the HIRT Facility. A comprehensive study of tha basic
charactetistics of Moire techniques has been carried out to
determine the best approach which could both satisfy the
constraints imposed by the size and configuration of the test
section, and provide the necessary accuracy in the measurement
of the local distortion. The results of the study suggest the
salection of 8 measuring technigue where the grating is an integral
part of the surface of the test model. A Moire is formed by the
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suparimposition of two images of the grating obtainad in tha
undistortad and distorted condition of the test model. A nufl
method of anelyzing the RMoire pattern allows the osccurgte
measuremant of the local distortion. {Modified suthor abstract)

GRA

N74-11304%§ WNational Aeronautics and Space Administration.
Lewis Resaarch Center, Cleveland. Ohio.
TEST CHARACTERISTICS OF A WELDED ROTON IR A
36.000-RPRY LUNDELL ALTERMATOR
Stacy Lumannick, David W. Medwid, and Gaorge Tulisigh
Washington Nov. 1973 15 p refs -
(NASA-TIM-X-2844; E-7635) Avail: NTIS HC %5275 CSCL
104

Two four-pole Lundell-type rotors consisting of magnetic and
nenmagnatic materials were fabricated by weld-depositing Inconet
625 between two sections of AIS| 4817 steel. The rotors had
a major diameter of 8.28 cm (3.26 in.). Saturation curves for
load and no-load conditions with ona of the rotors installed in a
1200-Hz Brayton-cycle research alternator are presented. The
other identical rotor was spin-tested to a spead of 63,000 rmp,
which was equal to 175 percent of the rated spaad. Author

N74-11338¢# Erlangen-Nuremberg Univ. (Wast Germany).
RMARUFACTURE AND PROPERTIES OF TITARIUR ARMD
TITARIUR ALLOYS ERMPHASIZING THEIR USE IR AER-
ONAUTICS, PART 1: MARUFACTURE AMD PROCESSIG
(HERSTELLUNG UND EIGENSCHAFTEM VON TITANM UMD
TITARLEGIERUNGEN UNTER RESOWDERER BERUECK-
SICHTIGUNG DER LYFTFAMRT. TEIL 1: MERSTELLUNG
UKD YERARBEITURG] .
May 1273 72 p refs In GERMAN Proc. of the 3rd Intemnal
Collog. of the Matar. Sei. Inst, I, Edangen, West Ger.. 11-12 Qet.
i$72 4 Vol
Avail: NTIS HC $5.75

Aspects of processing and manufacturing titanium and
alloys for aircraft structures and parts are highlighted. The
manufacturing process of ingots, including the Kroll process for
producing sponge metal, and the smelting of electrodes in vacuum
furnaces, is described. A review is presented of forming techniques.
including drop forging for European Airbus parts. Problems in
processing techniques and in the manufacture of aircraft parts
are- discussed.

N74-19338 Krupp (Frisd) G.m.b.H., Essen (West Garmany).
MANUFACTURE OF TITANIUR AND TITAMIUR ALLDY
SEMIFINISHED PRODUCTS [HERSTELLURNG VBN HALE-
ZEUGEN AUS TITAR UND TiITAMLEGIERURGEN]

W. Knorr /n Erangen-Nuremberg Univ. Manuf. and Propartias
of Titanium and Titanium AMoys emphasizing their Use in Aeron.,
Pt.-1 May 1973 30 p refs In GERMAN

A review is presentad of farming techniques for titanium
and titanium alloys. The following itams are discussed: hot forming
conditions, procassing of the ingots, manufacturing of fiat products,
and sxtruding. Methods for quality control are mantioned. Spacial
attention is paid to drop-forged aircraft parts, e.g. for ths Europsan
Airbus. ESRO

W74-1133% Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunii
(West Germany}.

STATUS AND DEVELOPRIERT TERDENCIES OF TITANIURT
PROCESSIMG [STARD- UND ENTWICKLUNGSTEMDER-
ZEM DER TITANVERARBEITURG]

Hetmut Kellerer and Guanter Gans /r Edangen-Murambarg Univ.
fianuf. and Properties of Titanium and Titanium Adloys amphasiz-
ing thair Use in Aeron., Pt. 1 -May-1973 24 p rafs In
GERMAMN
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The processing technigues, and the problems involyaegd
therain, in the manufacture of titanium and alloy sircraft parts
are reviewed. The topics discussed are: deformation, machining,
electron beam welding and diffusion welding. surface treatmant
and heat treatment. it is shown that the difficulties in Processing
titanium have, in generat, been resolved. In present developmants
the objectives are essentially to reduce production Costs, to
determine more specifically the effect of the single Processing
steps on the material properties, and to improva quality control.

ESRO

N74-91378f  Air Force Inst. of Tech., Wright-Patterson AFB,
Ohio. School of Enginsering.
OPTIMAL INCOMPLETE FEEDBACK CORNTROL OF LINEAR
STOCHASTIC SYSTEMS Ph.D. Thesis
Robert E. Heath, Il Jun,-1973 163 p refs
{AD-766878: DS/MA/73-1) Avail: NTIS CSCL 12/1

The problem of incomplete feedback control of stochastic
linear systems iz considered. The system is modeled by an
uncertain parameter linear differential equation drivan by Gaussian
white noisa and an incomplete observation which is a linear
transformation of the states. The optimal contral is the linear
transformation which minimizes the expected value of a quadratic
performance index. For both the finite and infinite time problerns,
necessary conditions that the optimal control law must satisfy
are derived. Time varying and constant gains are considered for
the finite time problem. For the irfinite time problem only time
invariant gains are considered. The gradient derived for the infinite
time problem is applied to @ flight control design prablem. This
problem concerns finding feedback gains 10 improve the lateral
handling gualities of an F-4 at two different Rlight conditions.
The resulting control taws give quite adequate aircraft handling
qualities for the aircraft at both flight conditions. Authar (GRA)

MT74-1138C  Electricite de France, Chatou. Div. Echanges
Atmospheriques.
(RTERAESYT AND FEASIBILITY STUDY OF ATMOSPHERIC
TURBULENCE AND THERMAL GRADIENTS SIMULATION
Fina! Report {[RECHERCHES SYUA LINTERET ET LES
POSSIBILITES DE REPRODUCTIOR EN SIMILITUDE DE
LA TURBULENCE ATMOSPHERIQUE EY DES GRADIENTS
THERMIQUES]
P. Mery Dec. 1972 26 p- refs In FRENCH
{Contract DGRST-69-01-906)
Avail: Issuing Activity

A feasibility study on atmospheric turbulence and thermal
gradients simulation is presented. Strict or weak similarity laws
are established for the simulation of diffusive phenomena in
conditions of neutral stability or instability. The possibility of
relating in situ experiments to simulated experiments is assessed.
A simulation technique is presented of the atmospheric limit
layer for wvaripus vertical thermal gradisnt configurations and
associatad turbutence. Measurement methods are discussed for
direct determination of energy spectra, turbulent intensities, and
vartical heat flux of a stratified flow. The reguired technology
for & wind tunnel adapted to simulating industrial air pollution
is described. and elements of a 1/5 scale mode! of such a
wind tunnel are presented. ESRD

WM74-19431%§ WNational Aercnautics and Space Administration.
Amas Resaarch Canter, Moffatt Field, Calif.
PRELIMMINARY ASCEESMENT OF THE RICROWAVE
LARMDIRIG SYSTER REQUIREMEMTS FOR STOL OPERA-
TICNS
Oifford M. Burrous, Stuert C. Brown, Tsuyoshi Goka, and Kun
E. Peric Oct. 1823 161 p rafs
(MASA-TM-X-82310) Avail: NTIS Hc $8.75 CS5CL 0iB

Tha rasults of an-investipation made to assess the Mitowave
Landing System {MLS) Requirements for use by civil STOL Biscraft
are dascribed. The principal RELS charactaeristics investigeted in
the report were signal accuracy and volume of coversge. Tho
study utilized a nonlinear six-degrea-of-freedom digital simulation



of a De Havilland Buffalo C-BA aircraft. Fully automatic control
of timed curve flight down to touchdown was simulated. Selected
MLS sccuracy and coverage parameters for the azimuth,
primary elavation, flara evelation and DME signals were vaned.
The resuiting STOL aircraft system performance in foliowing a
representative curved flight path was statistically determined.
Coverage requirements for STOL aircraft operating in the terminal
area anvironment were also invastigated. Author

N74-114324 Lincoln Lab., Mass. Inst. of Tech., Lexington.
INTERROGATION SCHECULING ALGORITHMS FOR A
DISCRETE ADDRESS BEACON SYSTEM
A. Spiridon ang A. D. Kaminsky 17 Qct. 1973 106 p refs
{Contracts DOT-FAT2WAI-261; F19828-73-C-0002; FAA Proj.
034-241-012)
(ATC-19; FAA-RD-73-166) Aveil: NTIS HC $7.60

Several scheduting algorithms that may form part of the
interrogation management function of a discrete address beacon
systern are described. These include scheduling elgorithms that
can handla unequal massage lengths aid types which can schedule
a message very rapidly {dynamic scheduling!. The aigorithms
are evaluated in terms of the computation required to execute
them and their packing efficiencies. Author

N74-11433*} Linguistic Systems, Inc., Cambridge, Mass.
MODERN BEACONING IN AIRPORTS FOR BAD WEATHER
FLIGHTS
E. Stauffert Washington MNASA -Nov. 1973 16 p Transl.
into ENGLISH from Air Tech. {France), v. 9, 1965 p 51-58
{Contract NASw-2482)
{NASA-TT-F-15178) Avail: NTIS HC $3.00 CSCL 17G

The arrangement. sizes, and kinds of airport beacons necessary
if aircraft landings are 1o be made in conditions of poor visibility
are discussed. The amount of candlapower needed for a given
visibility range is derived. Installation of the beagons, in terms
of arrangement with respect 10 lane markers and angle with
the horizontal, and also with respect to the kind of construction
used for-the runway, is described. Author

N74-1143%¢ RAND Corp., Santa Monica, Calif.
SOME USER BEMEFITS ACHIEVABLE FROM AN AD-
VANCED AIR TRAFFIC MANAGEMERNT SYBTEM
T. F. Kirkwood, G. K. Smith, W. L, Stanley, S. Wildhomn, and
R. J. Gladstone Jui-1873 162 p refs
(Contract DET-TSC-344) :
(R-1320-DOT} Avail: NTIS HC $10.28
A study wes conducted to identify and quantify the major

benefits to eircraft operators, pessengers, and shippars arising
from improvements to the air traffic-control system. The study
emphasized the following subjects: {1} increased terminal area
capecity and (2) improved avistion safety. The types of aviation
considered were ganeral aviation, certifiad air carriers, and military
operations. The basic measure of the safety improvemants is
the number of sccidents that might be avoided or pravented
through introduction of the improved air traffic control system.

: Author

.

N74-11438f RAND Corp. Santa Monica, Calif.

COST COMPARISONS OF ADVANCED AIR TRAFFIC
MANAGEMENT SYSTEMS

D. J. Drayfuss, H. E. Boren, Jr, F. Kontrovich, J. R. Lind, P. A,
Conine. and N, E. Feldman Jul. 1573 182 p refs

(Contract DOT-TSC-344) .

(R-1318-DOT) Avail: NTIS HC $10.25 }

A study of the cost of the Advanced Air Traffic management
Systams for operational use in the latter portion of this century
was conducted. The results consist of a cost evaluation of several
alternative concepts of air traffic control -that differ in the basing
of the signal raceiver (space or ground), the date of initial
operational capability. the level of automation. the structure
{cantralized or disbursed), and the tota! system cost. The eomputer
program for conducting the cost estimate comparisons is
included. Author
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N74-11682¢ Bureau of Mines, Bartlesville, Okla.
HAagearch Center.
AVIATION TURBINE FUELS, 1872 Petroleum Products
Survey No. 79
Ella Mae Shelton Mar, 1973 15 p refs
Avail: NTIS HC $3.00

Properties of aviation turbine fuels produced in the United
States during 1972 are reported in accordance with a cooperative
agreament between the American Petroleum institute and the
Bureau of Mines of the United States Department of the Interior,
By agreemant with the American Petroleum fnstitute, identification
of the duta by item number is confidentiat. Analytical data are
presented for 117 samples of aviation turbine fuels, representing
the products of 16 companies. The data were reported by the
manufacturers as typical of their 1972 production. The analyses
ware mmade in their laboratories and the results submitted to
the Bureau of Mines for compilation. Author

Energy

N74-145687°# General Electric Ca, Cincinnati, Ohio.  Aircraft
Engine Group.

RADIALLY LEANED OUTLET GUIDE VANES FOR FAN
SOURCE NOISE REDUCTION

S. B. Kazin Nov. 1973 86 p refs

{Contract NAS3-12430)

[NASA-CR-1344B6; R73AEG176) Avail: NTIS HC $6850 CSCL

204 . .
Two quiet engine program haif scale fans one with a subsonic

and the other with a supersonic fan tip speed at takeoff were
run with 30 degree leaned and radial outiet guide vanes. Acoustic
data at takeoff fan spesd on the subsonic tip speed fan showed
decreases in 200-foot sideline noise of from 1 to 2 PNdb. The
supersonic tip speed fan a takeoff fan speed, however, showed
noise increases of up 3 PNdh and a decrease in fan efficiency.
At approach fan speed, the subsonic tip speed fan showsd a
noise decrease of 2.3 PNdb at the 200-foot sideline maximum
angle and an increase in efficiency. The supersonic tip speed
fan showed noise increase of 3.5 PNdb and no change in efficiency.
The dacrease in fan efficiency and the nature of the noise increase
fargely high frequency broadband noise ead to the speculation
that. an aerodynamic problem occurred. Author

M74-11601# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div,
THE ECONOMIC EFFICIENCY OF RAISING THE FLYING
LIFE AND RELIABILITY OF GAS-TURBINE ENGINES
V. M. Akimov, D. E. Starik et al 30 Aug. 1973 243 p refs
Transl. into ENGLISH of the mona. “Ekanomicheskaya Effektivnost
Povysheniya Resurse i Madezhnosti Gasoturbinnykh Dvigatelei”
USSR, 1972 p 1-170 5
(AD-767027: FTD-MT-24-291-73} Avail: NTIS CSCL 21/5
Tha report relatas to the develapment of contemporary
concepts of reliability and service life of aviation gas-turbine
engines [GTE) and t0 an examination of the technical and sconomic
aspects of the problem of ascertaining and increasing engine
sarvice life. The basic criteria of evaluating reliability of GTE are
examined and the principles of approaching the solution of
questions of ascertaining service life taking economic factors
into account are examined. Meathods of evaluating the economic
efficiency of increasing service life and reliability of engines are
discussed and an analysis of the dependence of expenditures
for series and repair work on the length of service life is
presented. GRA

M74-11602§ Washington Univ.. Seattie. Aerospace Hesearch
Lab

THROUGHFLOW THEORY FOR TURBOMACHINES Final

Report, Oct, 1971 - May 1972

Gordon C. Oates and Chares J. Knight Wright-Patterson AFB,

Ohic AFAPL Jun. 1973 120 p refs

{Contract F33815-72-C-1082; AF Proj. 3066}

(AD-766537; AFAPL-TR-73-61) Availl NTIS CSCL 21/5
Throughflow theory for flow in axial turbomachines is
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formulated in a way to allow tonsideration of the effects of
variable hub and tip radii, the effects of free boundaries and the
offacis of compressibility. A procedure is developed for tha
very rapid calculation of incomprassible flow through many blade
rows in an annuius of constant hub and tip radii. An analysis
formulation including the effects of variation in wall radii is also
presented, A variational procedure for the numerical description
of highly nonlinear flow field is developed for the description of
incompressible flows through many blade rows in ducts of varying
hub and tip radii. The associated computer program leads to
rapid calculation of desired examples. Finally, a computer program
is given to calculate the affects of compressibility on radial
equilibrium flaws. Authar [GRA}

H74-11604§ Battelle Columbus Labs.. Ohio.
CURBERNT AND FUTURE MATERIALS USAGE IN AIRCRAFY
GAS TURRBINE EMGINES
Ward F. Simmons Jun. 1973 100 p refs
{Contract DSA900-73-C-0922)
{AD-766334; MCIC-73-14) Avail: NTIS CS5CL 21/6

The raport givas the current state-of-the-art of materials usage
in aircraft gas turbine engimes including auxiliary power units,
and discusses the trands in future materials such as compasites,
powdar metallurgy, controlled salidification, eutectic alloys,
refractory metais, and ceramics. Also, discussed are new
procassing technigues such as thermomechanical pracassing
(TMP) and Gatorizing, trade name. The appendix has 17 tabies
of materials used for components in such current production
angines as the P-WA JT9D and the G.E. CF-6. The appendix
also has a giossary of gas turbine engine terms. Authar (GRA}

N74-71805¢ AROD, inc., Amold Air Force Station, Tenn.
ERNSSION MEASUREMENTS OF A J93 TURBOJET ENGINE
Finol Foport, 8 Jun. - 31 Jul. 1972
D. L. Davidson and A. F. Domal AEDC Sap. 1973 99 p
rsfs
(AD-766648; ARO-ETF-TR-73-46; AEDC-TR-73-132)
MNTIS CSCL 21/5

Exhaust gas emission measurements were made ax the nozzle
of a J93 turbojet engine al simulated fiight conditions from
sea-level static to Mach 2.0 at 75,000 ft and Mach 2.6 at
65.000 ft. Real time maasurements of CO. €02, CxHy, MO,
and MOx were taken over a range of after-burning and
nonafterburning engine power settings using a gas sampling
system designed to' adhere to SAE ARP 1256 specifications. In
addition, MO and OH were measured in situ by a narrow-line
UV spectral absorption technique. Batch-type measurements of
pamiculates and other trace constituants of the exhaust gas were
also made. Major results of the test were that emissions vary
significantly with combustor inlet pressure and temperature and,
therefare, with Mach number and altitude. (Modified authar
abstract) GRA

Avail:

N74-118084 Air Force Flight Dynamics Lab., Wright-Patterson
AFB, Ohio.
SENSING JET ENGIRE PERFORMANCE AND YMCIPIENT
FAILURE WITH ELECTROSTATIC PROBES Technical Report,
1 Sep. 1269 - 16 Mov. 1971
Robert P. Couch. and Dennis R. Rossbach Dec. 1972 114 p
refs
[AF Proj. 8222)
(AD-766653; AFFDL-TR-71-173) Awvail: NTIS CSCL 01/4
Jet exhaust plasma densities have baen investigated with
slectrostatic probes and have been found 1o vary exponeéntially
from 3 x 3,000,000 cubic centimeters to 4 x 10 to the 7th
power cubic centirmeters depending on the mixture ratio. The
plasma has been found to contain few electrons and to be
primarily positive and negative fons. It has been discovered
that electrostatic probes can be used to detect the particles
which proceed a number of jet engine failures. Two theories are
set forth; one for interpreting the |-V trace and one for the
current spikes seen prior to jet engine failures. Further studies
are recommended to exploit the engine failurg prediction
capabilities and use the mixture ratto sensitivity to ohbtain engine
performance and to predict compressor stalls. Author (GRA}
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M74-116814# Toronto Univ. (Ontario).
MEASURERMENT OF TURBULENCE 1MPUTS FOR v/STOL
APPROACH PATHS IN & SIMULATED PLANETARY
BOURDARY LAVER
8. Etkin, G. W. Johpston, and H. W. Teunissan Jul. 1973
27 p refs
{Contract F33615-73-C-3013)
(UTIAS-189) Avail: NTIS HC $7.00

A study relating to the prediction of V/STOL flight path
parturbations during steep landing descents was completed. The
possibility of utilizing turbulence correlation data actummulated
by means of fixed survey probes in a simulated planetacy boundaty
layer model to predict the aircraft response is discussad, It is
shown that this technique although necessarily limited in certain
respects, represents an excellent starting peint for more rigorous
aircraft studies which may eventually be required. A large numbar
of fixed probe hot wire correlation measurements of the
turbulent velocity components were compteted with & scaled
modal of the planetary boundary layer. The majority of these
measurements were confined 10 a mean velocity power law
variation of n = 0.16 with limited turhulence data also taken
with n = 0.35. The faasibility of extending the present techniques
with a more sophisticated moving hot wire turbulence probe
was studied. A specific moving probe design concept has been
examined and a first costing estimate developed. Author

M sa-11880% * National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.

MODEL STUDIES OF CROSSWIND LANDING-GEAR
CONFIGURATIOMS FOR STOL AIRCRAFT
Sandy ™. Stubbs and Thomas A. Byrdsong
Agrospace Mech. Symp. Oct. 1973 p 145-154

tr its The Bth

CSCL 228

A dynamic model was vsed to directly compare four differant
crosswind landing gear mechanisms. The mode! was landed as
a free body onto a lateraily sloping runway used to simulate a
crosswind side force. A radio contiot system was used for steering
to oppose the side force as the model rolied 10 a stop. The
configuration in which the landing gears are alined by the pilot
and locked in the direction of motion prior to touchdown gave
the smoothest runout behavior with the vehicle maintaining its
crab angle throughout the landing roll. Nose whael steering was
confirmed to be better than steering with nose and main gears
diffarentially or together. Tasting is continuing to obtain quantita-
tive data to esteblish an experimental data base for validation
of an analytical program that will be capable of predicting fuli
scale results. Author

M74.11881% National Aeronautics: and Space Administration.
Langley Ressarch Center, Langley Station, Va.
MODEL SUPPORT ROLL BALANCE AND ROLL COUPLING

Roy E. Sharpes and William J. Carroll /» its The 8th Aerospace
Mech. Symp, Oct. 1973 p 155-163

CSCL 228
The design concepts of two speciatized wind tunpel mode!
support mechanisms are described. The forced oscillation roll
balance mechanism was designed to meset the specific requirement
to measure aerodynamic forces and moments to permit
determination of the damping-in-rojl parameters of winged
configurations, A variable speed motor is used to oscillate the
model by means of an offset crank. The oscillating motion is
resisted by a torsion spring to pravide a restoring torque and is
attached to the saction forward of the sirain-gage batance. This
spring action allows the madel to be oscillated at a frequency
for velocity resonance, whereby the mechanical spring and any
aerodynamic spring balance. This spring action allows the mode!
to be oscillated at a frequency for velocity resonance, whereby
the mechanical spring and any aerodynamic spring balance out
the modsl inertia. The only-torgue then required to oscillate the
model at that padicular frequency is equal to thar due to
serodynamic damping. The second mechanism, a roll coupling
for remaotely rotating & model, was designed to invent or roll a
model about its longitudinal axis when mounted for testing-
Author



N74-116%1*  Jst Propulsion Leb.. Calif, Inst. of Tech. Pas-
adena.

HEUICOPTER YISUAL AID SYSTEM .

Ronald L. Baisley /n NASA, Langley Res. Center The Bth
Aerospace Mech. Symp. Oct. 1973 p 293-309  ref

CsCL 01C

The helicopter visual aid system has been built and flight
tesiad ih situations representative of actual flight missions. The
maechanisms discussed contributed greatly to the successful
performance of the system througheut the 160 hours of flight
testing. It has demonstrated that the visual aid concept can
provide improved daytime visual capability, greatly improved
nighttime capability, surveillance from greater distances and/or
sititudes, covart operation at night through the use of the IR
searchlight, and a photographic recording at the scene being
viewad. Author

N74-11718f institut Franco-Allemand de Recherches, St. Louis
{France].

STRONG AND WEAK SHOCK WAVES. EXPERIMENTS AND ‘

CALCULATIONS [STARKE UND SCHWACHE STOSSWEL-
LEN. EXPERIMENTE UND BERECHNUNGEN]
M. Schaffar 30 Jan. 1973 18 p refs In GERMAN
(ISL-NB-1/73) Avail: NTIS HC $3.00

Experimental results were compiled conceming the behavior
of structural steel- and synthetic resin concrete slements exposed
to strong and weak shock waves. The test facilities {blast load
simulator. shock tubel and methods used are described. The
investigations of structural steel concrete elements led to &
plate shape, which tan withstand the shock waves. The
manufacture of shear plates is rather combersoma, as a good
cohesion between concrete and stael is strictly necessary, A
solution was found by -using synthelic resin concrate instead,
which is lighter and has a more homoganeous structure. The
effacts of sonic booms on the thin internal walls of a house
were also investigated using a sonic boom generator. it is shown
that thin internal walls can withstand sonic booms of at least
saven to aight times the normal Concorde boom. ESRO

N74-11719§ National Aarospace Lab., Amsterdam (Netherlands).
Div. Structures and Materiats.
A MATHEMATICAL THEORY OF PLASTICITY FOR STRAIN
HARDENING MATERIALS EXHIBITING INITIAL ANISOTR-
oPY
A. U. DeKeoning 20 Sep. 1972 25 p refs Sponsored by
Neth. Agency for Aerospace Programs
[INLR-TR-72117-U) Avail: NTIS HC $3.25

A modsl is presented for anisotropic hardening in continuous
plastic deformation of rolled sheet materials used in aircraft
structures and exhibiting anisotropy due to initial permanent
strains, Isotropic material behavior is assumed for all slastic
deformations. The plastic behavior of the material is described
by a series modal: an infinite number of panicles with linear
strain hardening behavior is linked in series in such a way that
all are submitted to the same siress. Procedures for deriving
anisotropy parameters and a strain hardening coefficient are
presented. 1t is concluded that further studies are necessary not
only for a deeper insight into the yisiding behavior of materials
but also for analysis of problems related to rasidual stresses,
plastic energy dissipation and ductile fracture criteria. ESRO

N74-11722¢ Grumman Aerospace Corp., Bethpage. N.Y.
Research Dept.
NONLINEAR CRACK ANALYSIS WITH FINITE ELEMENTS
Harry Armen, Jr., Earnesto Saleme, Atan Pifko, and Howard Levine
Jul. 1873 80 p refs
(AD-766558; RE-460J1 Avail: NTIS CSCL 11/6

The paper is concerned with the use of finite element methods
to provide a reasonably accurate and realistic analytic representa-
tion of the nanlinegar behavior of arbitrary two dimansional bodies
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N74-11743

containing cracks. Specific mathods are proposed that would
provide capabilities nacessary to obtain information concerning
An accurate dascription of the maximum, minimum, and residual
neai-tip stress and strain fields. The effacts of crack closure on
the near-tip behavior of the stress and strain field during cychic
loading into the plastic range; The strass-strain and dispigcement
field behavior associated with & nonstationary crack; and the
effects of large rotation naar the crack-tip. {(Modified author
abstract} GRA

N74-11738*§ National Aeronautics and Space Administration.
lLewis Research Center, Cleveland, Ohio.
USE OF AN AIR-ASSISTED FUEL NOQZZLE TO REDUCE
IDLE EMISSIONS OF A JTBD ENGINE COMBUSTOR
Leonidas C. Papathakos and Robert E. Jones Washington Nov.
1973 10 p refs
(NASA-TM-X-2946; E-75801 Avail: NTIS HC $2.75 CSCL
20M

Tests were performed at typical engine idle conditions on a
single-can JTBD combustor instalied in a 24 centimeter {9.45 in.)
housing to evaluate the effect of an air-assist nozzle on reducing
exhaust emissions. By injecting high-pressure air through the
secondary-fiow passage of a standard duplex fuel nozzle, it was
possible to reduce hydrocarbon emissions from 840 parts per
million to 95 pans per million and carbon monoxide emissions
from B73 parts per million to 258 parts per million, NOX emissions
increased slightly from 18 parts per million to 22 parts per
millien. An air-assist differertial pressure of only 20.1 newtons
per square centimeter (29.1 psi) and an aifflow rate of only
Q.22 percent of the total combustor airflow was required.

Author

M74-11740# Institut Franco-Aliemand de Recherches, St. Louis
{France)}.
REACTION MODES OCCURRING AT DRETONATION OF
EXPLOSIVE GAS MIXTURE DUE TO DETACHED SHOCK
FAONT FROM A BLUNT MOCKUP AT SUPERSONIC
SPEEDS [UERAER DIE REAKTIONSFORMEN BE! DER
ZUENDUNG EINES EXPLOSIVEN GASGEMISCHES DURCH
DEN ABGELOESTEN STOSS VOR EINEM MIT UEBER-
SCHALLGESCHWINDIGKEIT FLIEGENDEN, STUMPFEN
MODELL}
H. F. Lehr 30 Aug. 1972 34 p refs In GERMAN
(ISL-28/72) Avail, NTIS HC $3.75

The different reaction and flow types associated with the
shock induced combustion of a premixed, detonable gas mixture
are desctibed. The combustion of tha gas mixture is induced by
a shock wave formed in front of a hypersonic blunt body. The
velocity range examined contains the detonation wvelocity of the
investigated gas mixture. It appears that this value has an
important role. A summary is given of all tha tests carried out
with spherical bodies and with hydrogen/oxygen and hydrogen/air
mixtures, The H2/02 mixtura has some peculiarities in its reaction
form in the Mach number range between M = 4 and 5 at low
pressurs, which are common to the systems H2/02 and
H2/air. ESRO

N74-11743%§ Old Dominion Univ.. Norfolk, Va.
Mechanical Engineering,
THE ENERGY DILEMMA AND ITS IMPACT ON AIR
TRANSPORTATION
Calvin R, Dyer, ed., Michaal Z. Sincoff, ed.. and Paul D. Cribbins,
ed. 1973 171 p refs :
(Grant NGT-47-003-028)
(NASA-CR-135993) Availl NTIS HC $10.76 CSCL 05A

The dimensions of the energy situation are discussed in
relation to air travel. Energy conservation, fusl consumption, and
combustion efficiency are examined, as well as the proposal for
subsonic aircraft using hydrogen fuel.

Dept. of



M74-117456

M74-117458% OId Dominion Univ., Norfolk, Va.
THE AIR TAANSPORTATIOR/ENERGY SYSTEM
#n fts The Energy Dilemma and Its Impact on Air Transportation
1873 p 49-70 refs
CSCL 0BA

The changing pattern of transporiation is discussed, and the
energy intensivaness of various modes of transpontation is &iso
analyzed. Sociopsychological data affecting why people traval
by air are presented, elong with governmental regulation end
air transportation economics. Tha aviation user tax structure is
shown in tabular form. J.AM,

M78-91766% Old Dominion Univ., Norfolk, Va.
EMERGY COMSERVATION ANMD AIR TRANSPORTATION
in its The Energy Dilemma and Its dmpact on Air Transportation
1973 p 71-94 refs:
CSCL 0BA

Air transportation demand and passenger snergy demand
are discussed, in ralation to energy conservation. Alternatives to
air travel are reviewed, along with airline advertising and tichet
pricing. Cargo energy demand and airline systems efficiency are
also examined, as well as fuel conservation techniques. Maximum
efficiency of passenger aircraft, from B-747 to V/STOL to British
Cancarde, is compared. FAM.

N75-117€7% Old Dominion Univ., Norfolk, Va.
A INITIAL STEP: A DEMONSTRATION PROJECT
i its The Enargy Dilemma and its impact on Alr Transportation
1873 p 95-117 rels
CSCL 0BA

To initiate the transition into a clean and diverse energy
anvironment independent, of fossil-based fuels, the rapid deveiop-
ment of 8 subsonic, hydrogen-fueled aircraft is recommendad.
Tabies are presented on characteristics of synthaetic fuels,
comparisions with JP-4 and gasoline, comparison of nitric oxide
emissions from hydrocarbon and hydrogen fuels vs. final flame
temparature, and sensitivity limits of LH2 detectors. JAM.

M¥4-11748% Old Domimon Univ., Norfolk, Va.
CONCLUSIONS AND RECOMRENDATIONS
fn its The Energy Dilemma and its tmpact on Air Transportation
1873 p 119-173 refs
CSCL 05A

Gonclusions and recommendations are presented for an
analysis of the total energy situation; the effect of the energy
problem on ait transportgtion; and hydrogen fuel for aircraft.
Properties and production costs of fuels. future prediction for
enargy and transportation, and acanomic aspects of hydrogen
production are appended. JA M.

W745-11781§ RAND Corp.. Santa Monica, Calif.
EMERGY TRENDS AND VHEIR FUTURE EFFECTE UPOWN
TRANSPORTATION
W. E. Mooz Jul. 1873 27 p refs
[P-5048} Avail: NTIS HC $3.50

The impact of fuel shortages on the transportation enargy
is discussed. The areas investigsted are: (1] the damand for
energy for transportation purposes, (2} the supply of anargy for
transportation purposes, and (3) the espected price of energy.
Graphs are included to show the overall energy requiremants,
comparative energy intensivenass values for different methods
of transportation. recent trends in automobile fuel use, a history
of rail, truck, and air cargo development, and an enalysis of
annual energy consumed by all transport modes in the United
States. P.N.F.

M74-19801§ City of Tacoma, City Manager's Office. Waan,
PADJECT/COST/BEMERT Summary Hoport, 1zt Hel of
1872
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Harvay R. Singleton Jan. 1973 33 p
[Contract MSF GT-34803)
(PB-222339/4) Avail NTIS Hc$3.76 CSCL 138

The raport is a listing of the projects with thoit cost and
bensfits. carried out under Tecoma's Totem Ona Progrgm for
1972. The program is a technology transfer experiment utilizing
a consortium of industrial and university talent, with city
personnel. It uses an actual problem solving approach to build
institutional capacity to integrate technological innovations
systamatically. GRA

M74-11803§ Armnold Engineering Development Center. Arnold
Air Force Station, Tenn.
AEDC FISCAL YEAR 1974 AIR FORCE TECHMICAL
OBRJECTIVE DOCUMENT Final Reporn
Sep. 1973 89 p refs
(AD-766719; AEDC-TR-73-120} Avail! NTIS CSCL 14/2

The report describes eightesn technical objectives in environ-
mental facility simulation technology. The facility technolagy of
goncern includes maw facility technology improvemeants in test
technigques. instrymentation technology. gas properties and
~omparison of wind tunnel and flight test data. These tachnical
objectives constitute the Arnold Engineering Developmant Center's
FY 1974 Technical Objectives Document. This document
supersedes TOD 71-43. Author (GRA}
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Information on the use of data items on relling
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AERQHAUTICAL SATELLITES
AEROSAT overview =--- aeronautical satellites for
oceanic ATC
L74=12189
BRROSAT performance specifications ---
aercpauntical satellite for oceanic aircraft
communication
ATU=-12199
AEROSAT grcoand eavironment and test plan ——-
aeronauntical satellites for aTc
a74-12191
& first gemeration of L-Band avionics for ABROSAT
=-= experimentation and evaluation phase of
aeronuatical satellites
ATG-121592
Description and cost of a satellite-based oceanic
AIC systen --- voice and data c¢ommunication
channel capacity requirements
B78-12193
The aeronautical satellites: Teluxe gadgets or
systen of the future =~- econoric factors
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BRERQSOLS
The light-scattering matrix and types of optical
weather -=-- atmospheric aeroscls, haze, fog,
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AT4-10783
AEBOSPACE ENGINREHIRG
Prospects for aerospace research
AT4=11098
lerospace activities
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AEROSPACE INDUSTRY
O.5. aerospace ipdustry at the orossroads ===
response to European cotipetition
L74-11610
ABROSPACE SCIENCES

Progress io aerospace sciences. Volume 14 -~- Book
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AEROSPACE SYSTEHS
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applications te gas turbine engines
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Aerospace fluidics applications and circuit

manufacture
[ SAE PAPER 7308801 a74-11604
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Conventicen, Washington, B.C,, September 17-19,
1973, Record
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Stichting Wational Rerospace Laboratory, review
for the year 1972
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LEROSPACEFPLANES
Bultistage aercospace craft ~-- perspective
drawings of conceptual design
[ NASA=CASE=XNF-02263] H74-10907

AEROTHERMODYHAMICS
Developing a technology base in plapetary entry
aerotuernodynamics
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Sypersonic mizing and combustion studies of ducted
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tactical missile applications
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"AIR CARGO

L4 new outbreak of Zeppelin fever --- freight and
pasgender dirigible revival
AT4-1291%
High level container --- for aerial resupply of
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Cockpit air filtratioa requirements of the B-1 in
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High temperature cooled gas turbines fanalysis and
design)
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& primary radar automatic track extracter --- for
air @efense systens
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Filexibility in computer-assisted radar -
Controlled intecceptions —-- goftware in air
defense
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LIR FLOW
rhe mean skin friction coefficient for a rough
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houndary layer in cowpressible adiabatic flow,
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experimental and apalytical investigation
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subsonic performance data for NACA type submerqed
air intakes
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AIR FAYIGATION
The application of the vertical gyroscope for the
artificial horizon === Llow visibility air
navigaticno
L74-10825
Civil air mavigation equipment, on the ground acd
in the air
A74-11094
Properties of air-derived and qround-derived
aircraft landing guidance concepts
aTu-11102
from DHE-air data measurements -=~ for
radial velocity estimation

Ranqe-rate
aircraft
A74-12182
AEROSAT averview --~ aeronautical satellites for
aceanic ATC
A74~-12169
AEROSAT performance specificaticms --—-
aeronautical satellite for oceanic aircraft
communication
AT4=12190
tpplication te¢ zome pavigation /BR/Nav/ of hybrid
navigation svstess
A74=-12446
Integrated pavigation in the air and om the sea
-=— automatic systens

BTA-12449
ATR PIRACY
Air and space hi-jacking --- crimibal aspects
A74-12878

AIR POLLUTION
Twpact of enission requlations on gas turbine
combustor design
fAILM PRPER 73-11551 AT4-10508
Heasurement of gqas turbine exhaust pollutants by
Raman spectroscop¥y
[A12A BAPER 73-12761 27411288
Impact of ewission regulations on future gas
turbipne engine combustors
[ATAA PAPER 73-12771] A74-11289
Pollutioer in the ground support envirenment === at
Naval air facilities
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SUBJECT IRDEX

Low BOx emission combistor for auvtonmobile ---
eyaliation of various fuel injection methods
{PB=222075/41 RT4=~10745

Low NOx epission combustor for awtomohile gas
turbine engines -=- desiqe and tests of two
research combustors
fPE=222340/21 N7U4=~10 745

2 unique method for monitoripg cabin air pollution
fron ehgine oil in the EB-57 D aircraft
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Interest and feasgibility study of atmospheric
turbulence and thermal gradients simulation =---
application to air pollution and meteorclogy

B74~11380

ATR TRAFFIC
Airports from 19632 to 1983 ~ Evolution or revolution
A74-11095

The air transport of tomorrow — Ecoronic obstacles

to surpount
a74-11096
fateral distribution of aircraft traffic ---
applicaticn ta pavement desgign criteria for
aircraft with <¢omplex lauding gear

[ A0=765435] N74-10304
AIR TRAFFIC CONTROL
3 cylindrica} phased-array antenna for ATC
interregation
A74-10018

Civil air navigation egquipment, on the ground and
in the air

A74-11094
Collision aveidance and the future of air traffic
control
aT4=11101

Properties of air-derived and ground-derived
aircraft landing gqguidance concepts
A7B-11102
AEROSAT overview —=- aeronautical satellites fox
oceanic ATC
AT4-12189
AFROSAT ground environwent and test plan ---
aeropautical satellites €or ATC
ATH=12191
pescription and cost of a satellite-based oceanic
AT¢ svystem --- voice and data comounication
channel capacity requirements
176-121493

Advanced ecroute air traffic control radar systenm

/ARSR~3/ --=- small aircrafi detection
AT4-12198
Secopdary ssrveillance radar in ATC ---
operational problens
AT4-12357
dae developments in secondary surveillance radar
--— design improvements for ATC
AT4-12358

Equipment for suppressing reflected secondary
radar siqunals —-- ATC surveillance radar system
design

ATU~12359

Use of synthetic radar information — Operational

and technical aspects
AT4-12403

Radar techniques for 3ir Force applications in
avoidance of bird-aircraft collisions and
inprovenent of flight safety
[AD~-754981] H74~10068

Continental Land Kass Air Traffic Control (CoLM ATC)
=-~~ 1using three artificial satellite
canfiqurations
[ Ha3A-CR~-1328317

Provisional signal formats for the discrete
address beacon system -—-= for ait traffic
control apeplications
{ATC-30]

Ao optinum interference detector for DARBS
ponopulse data editing =—- €for application to
air traffic comtrel
[ ESD-TE-73-2531] p74=10621

.3 synchronized discrete-address beacon systen ==~
for air traffic control isprovement
[FARA-EM-T4-3] N74-10622

Human factors experiments for data link —-—- codiag

of air traffic control messages

§74-10619

N74-10620
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Aerosat and Harsat: Satellites for mobile services
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Interroqation schedeling algorithms for a discrete
address beacon system --=- for air traffic
control applications
rarc-19j) ¥74-11632
Some uger benefits achievable from an advanced air
traffic panagement systen

[ E-1320~DOT ] H74-11435
Cost comparisons of advanced air traffic

nabagement systens

{R-1319=-D0T ] N74-11436

AIB TRARSPORTATION
AT tramsportation noise technology overview
FAIAA PAPER 13-11521 L74=10506
The air tramsport of tomorrow =~ Ecomomic obstacles
to surmount

274-11096
kdvaptages of aircraft svystes maturity =-—- .
profitability
[SLE PAPER 7302071 AT4-11585

Research and development for future air transports
: A74-11615

3} simulation approach for studving the

ipteractions of noise, patromaqe, and econonmic

viability for air transportation systenms

[ATAR PAPER 73~1161] . ATy=-12216
An economic assessment of STOL aircraft potential

including terminal area ebvironmental

considerations, Volume 2Z: Appendices
[ HaSR-CR-1146051 ¥70=100u4
The enerqy dilemma and its impact on air
transportation
[ HASA~CHE=-135993) H7a4-%1743
The air transportation/energy systenm
H74=11745
Enerqy conservation and air transportation
H74-11746

Conclusions and recommendations —-- for problems
in energy situation, air trawnsportation, and
hydrogen fuel
N74=-11748
Energy trends and their future effects upon
transportation ==- applied to rail, truck, and
alr carqo operations and private enerqy uses
[E-5046] : N74-11791
AIRBOENE EQUIPMENT
Error model identification and performance
predictions for airborne direct ranging Loran
. A74=12178
Airborne profiling of ice thickmess using a short
pulsge radar
[NASA-TH-E-71481]
AIRCRAFT
Bilinear surface representation of radar
scattering for aircraft =--- methods for target
classification
[LD=T7663201 N74-1016€9
analysis of the longitandipal disturbed motion of &
sucface skiwmer --- like common aircratt
[AD-TE5992)
AIBRCRAFT ACCIDENTS
applicaticon of military human factors techniques
to general aviation accident prevention

N74-11204
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Aircraft accident report: BRir Iowa, Incorporated,
Beech E1RS, K310WR, Davenport Iowa, 19 Apr. 1973
[NTSB-AAR-73=131 R74-10041

Aircraft incident report: Eastern Air Lines,
Incorporated, Boeing 727-225, N8B843E, Toledo,
ohio, 10 April 1973
[ RTSE-RAR-73-%71 N74-10050

Radkar techniques for Air Force applications in
avoidance of bird-aircraft collisiang and
improvenent of flight safety
{AD=-7543811

Aircraft accident reports:
Aviation. Issue no. 13
[ NTSB-BA=T73=81

orientastion-error accidents in reqular Army

K74=10068
Brief format, U35 Civil
1973 accidents
R746-1091%

atrcraft during fiscal year 1970: Relative
incidence and cast
[aD=767028 ] H74-10930

ATIRCRAFT ANTERNAS
Bffect of differences betvween the antenmnas of a
Doppler velocity meter on its operational accuracy
R74-11994

ATRCRAFT DESIGE

Satellite communications systeas =-- multiplexing
for communication lines, eguipment of earth
stations, and onboard receiver transmitter and
antennas
[ JPRS=-54505 1] R74-10153

Isprevement of performance characteristics of a
class of broadband circularly polatrized antennas
--- for use with tactical airborne jamming
equipnent
{AD-~T66473]

AIRCRAPT BRAEKES

b thermal, thermoelastic, and wear simulation of a
high=enerqgy sliding contact problenm
[ ASME PAPER 73-LDB=6]

AIRCRAFT CARRIERS

Deck heating effects due to YIOL jet exhaust
jmpingement
FAIAR PAPER 73-11821 AT4-11227

LSO/pilot interaction simunlator -—-= for analysis
of flight hagzards during approach to landing en
ajrcraft carrier

N74-11065

A74-12333

[ AD=765686] N74-140585
Test plan report for catapult fatique. TFest of
the nodel E-2 A/B airplane
[2p-765708] N74-10059
AIRCRAFPT COMMONICATION
A cylindrical phased-array antenna for ATC
interrogaticn
A74-10018
AEBOSAT overview --— aeronautical satellites for
oceanhic ATC
274=-12189

AEROSAT performance specifications -—-
aeronantical satellite for oceanic aircraft
cogpunication
ATL=12190
ATRCRAFT COMPAERTMRETS
pifferential methed for testing the optical
standards of cockpit windshields
A74-14937
& unique method for monitoring cabin air pollution
frdia enqine oll in the EB-57 D aircraft

[AD-7667011] N74-10932
AIRCRAFT CONFIGURATIONS
Iategrated airframe-nozzle performance for
designing twin-enqgine fighters
[AILA PAPER T73-1303] A74=-11302

Ap integrated approach to structoral weight
estiration
[ SAE PAPER 7309361 ATU~-11564
L new outbreak of %eppelin fever =-- freight and
passenger dirigible revival
’ A74-12911
Propulsion requirenents for pawered-lift aircraft
fAXAR PAPER 73-1214]}) A74-12928
AIBRCRAFT CONTHOL
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conditions of conventional aircraft., VIII/2 -~
Mechanical foundations: Dynamic equations of
notion of the control systems
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Flexibility ia computer-assisted radar -
Controlled interceptions ==~ software in air
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A78-12006
Fluidic emergency rall control system ==~ for
enerqency alrcraft coetrol following failure of
Pricary roll control systenm
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Investigation and application of ¢wo methods of
determining co-efficients of transfer functions
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and response curve fitting
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A roll-pitch ipteraction simulator and a control
position command encoder for remote piloting of
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[NASRE-TR-D-7381] N78-11059
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The technoloqy and economics of commercial
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The techknolaqy and economics of commercial
airplane design. IT
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Lesigning for noise and emissiob control in
general aviation
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P-14 inlet maneuvering capability

[AIAA PAPER 73-1273] AT4=11286
The influence of operational eiperience on

aircraft escape systen development

[AIAAR PAPER 73~1380] 3174-11387

Effect of exhanst deflectors on the design of 1ift
plus lift/cruise ¥/5TOL aircraft
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Evalnation of ¥/STOL research alrcraft design -=-
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roving base simulator
[SAT PAPER 730947) AT4-11557
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OSAF
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advanced flutter design techniques ~=-- subsonic
and SST aircraft
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Computer—aided design and draftiangq /CADD/ - An
advanced designer's teool
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Ose of sioulators in the design and development of
flight control systens
{SAE PAPER 7309331
External blowing flap techneleqy om the
pSaF/Hechonnell Douglas YC-15 /AHST/ program
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Air Force STOL tactical aircraft investigation -
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STOL tactical aircraft investiqation =--=
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Propulsion technology advances needed for a quiet
supersonic transport
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[ SAE PAPER 7308901 AT74~11598
Haterial selection procedures f£or advanced

transport aircraft
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Haiotainahility concepts used in the design and
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New airfoil sections for qeneral aviation aircraft
—=-= cruising and flap development tests
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Goettingen —-—- design and measurement objectives
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Noise design qoals for the next generation of

aircraft --~ comsupity of STOL aircraft

AT74=-11606
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fighter-attack aircraft for minjcarriers
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L positive approack to the problems of aircraft
noise
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{BASA=-EP=-345] N74-1C0017

Small ¥/5TDL aircraft apalysis. Volume 2:
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and c¢lean exhaust
{AIAR PAPER 73~1154] AT4~-10507
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34 modalar turbofam design for high availability
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Aviation turbine fuels, 1972
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Properties of air-derived and qroand-derived
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Technology forecasting - Rircraft hazard detection
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aircraft cacrier
[&0D-765686 1
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[5&E PAPER 730894} A74=-11595%
Maintainability concepts used in the desian and
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aeronautics. Part ¢ Nanufacture and processing
--- conference

rT8-12352

N74-11336
Kanufacture of titaniuw and titanium alloy
semifinished products ~-~ with application to
production of drop=-forged aircraft parts
WT4-113348
status and development tendencies of titaniup
processing ~== metallurgical technigques for
nanufacture of aircraft parts
N74-11339
BIRCEHAFT PERFOEMANCE
Evolution philosophy --— Fokker F28 aircraft
a7T4-10936
The technical eveolution of aircraft
A74-11062
The effect of poise constraints on enqine cycle
optimization for long-haul transperts

[AIxa PRPER 73-12221 AT4=-11298
Integqrated airframe-mozzle perfori®ance f£ar

designing twin-engine fighters

[AIAN PAPEE 73+13031 AT74-113D2

The case for hvdrogen fueled transport aircraft
[ATRA BAPER 73-1323] A76-11315
Tipoler 144 and Concorde - The official
performances are compared for the first time
ATH-11348
New concepts of visvalizatien for aircrafe —--
instrument panel display inteqration
ATU=12447
Information oo the use of data items on rolling
sonent derivatives of an aeroplane

[ ESDPU-ATRCRAPT-06,01.0017 N74=10005
sSmall ¥/ST0L aircraft apnalysis. Volowme 2:

Appendices --- to determine current and future

general aviation missions and performance

requiredents

[HASA-CR-114626] HT4=-10045
Remote 1ift fan study prograan, volume 4

FNASA-CR-121277] H74-10049

Motorless f£1light research, 1972 --- glider desiqn,
airframes, and soaring flight developments
[ HASA~CR=2315] ¥74-10051
simulating the system of automatic correction of
aircraft coordinates on an analeg computer
[[aD-765991] H74-10058
Besearch on aircraft dynamics for subsonic flight
[AD=-7656571 H7U=18061
Study of small turbofan engipes applicable to
general-aviation aircraft

[ NASA-CR-1146307] H74-10725



ATRCRAFT PRODOCTION

derodynamic problems of STOL aircraft
[NASA=TT=F=15182] r74-10514
Views regarding the validity of results from
simulation testing in comparison with the
results from actual flight test
[HRSA-TT-P-151721 N74-10922
Comparisen of sipulation and fliqht testing at
automatic STOL landing
fHASA-TT-F-15171] A74-10923
STOL tactical aircraft investiqgation. vVoleme 1:
Configuration definition (medinm 5TOL trapsport
with vectored thrust/mechanical flaps)
[AD-766637] N74=104925
S5TOL tactical aircraft investigation. Volume 2,
part 1: Jercdynanic techoology (design
compendium, vectored thrust/mechanical flapsl
[AD-76656397 N76-1Q926
STOL tactical aircratt investigation, Volume 1:
Configuration definition
[AD=-766%841] N74-10927
STOL tactical aircraft ipvestigation. Volume 33
Performance gqround rules and methods. Book 1z
Takeoff and landing ground rules
[&aD-7669421 N74-10928
STAL tactical aircraft investigation. volume 3:
Perforwance ground rules and methods. Book 2z
Takeoff and landing digital corputer program
fRaD-7669643% N74~-10%26
S5TOL tactical aircraft investigation. Volume 3:
Takeoff and labding performance gqround rules for
povered 1ift STOL transport aircraft

TAD-76664D17 N74=10938
Motion software for a syneraistic

six-degree-of-freedor motion base

[NASA-T¥=-D=-73501 K74-11096

AIRCEAFT PRODUCTION

Sipplified assembly of F-15 stressed --—-

productien time and labor cost reduction

A74~10546

ATRCBRAFT RELIABILITY
The main rotor bifilar absorber apd its effect on
helicopter reliabilitys/maintainability

JS3E PAPER 730394 ) A74=11595
Alrworthiness Committee tenth meeting
[ DOC=9065 1 B74-10035

Estiration of an aeronautical equipment aission
reliability
[AD-T&66886 )

LIRCRAFT SAFETY

Design and evaluation of aircraft pavements - 1971

AT4-11874

N74-710935

dirworthiness Copmittee tenth meeting
[ DOC-9065 1 A74=10035

High sensitivity 1000F qas pultiplication UV flame
detector for aircraft
[ 20-766960

AXIRCRAFPY SPECIPICATIOES
Evolution philosophy —-- Fokker F28 aircraft
AT4-10936

H74=11296

AYBCRAFT STABILITY
Longitudinal response of an aircraft due to a
trailing vortex pair
L74-11343
Some cofclusions reqarding the aercelastic
5tability of hingeless helicopter blades in
hover and in forward flight
. AT4-11844
Information on the use of data itees on rolling
mgpent derivatives of an aeroplane
[ ESDU~ATIRCRAFT~06.%81.00] H74~10005
Sinulating the system of sutomatic correction of
aircratt coordipates on an analog computer

TAD-7659911 N74-1005¢
ATRCEAFT STRUCTURES
The pert step is straight up «=- V/STOL
fighter-attack aircraft for mipicarriers
AT4-12129

AXIBCRAPT WAKES
Longitudinal response of ar aircraft dee to a
trailing vortex pair
AT4=-11343
AIRFPOIL PROFILES
Inverting the rapping fanction =-- coefficients
for circle-airfoil transformation function

expansion
A74-10070
On the flow arourd the.leading edqe of a lifting
airfoil

A74-10996

SUBJECT IRDEI

Methods of visualization of the leading edge
separation bubble and analvsis of results
A74~1p997
Prevention of transition aver a backward step by
suction --- laminar boundary laver control

A74~11339
Prediction of airfoil shock locaticn in transonic
flovw
AT4-11342

Finite element solution of the incompressible flow
over an airfoil in a nonuniform streanm
A74~11828
RIRFOILS
airfeil desiqn for higqh tip speed compressors ---
fap techrnelogy
{AIAR FARER T3=-12481 AMh~11259
Saitabkility of the finite element method for
aralysis of unsteady flow arcund escillating
airfeils
AT74-11439
New airfoil sections for general aviation aircraft
=== ¢ruising and flap development tests

[ SAE PAPER 73087617 A78~-11606
Scattering by a conducting aercfoil ===
electronagnetic radiation
AT4~11908
Flow hoise spectra from ¢ylinders and aerofoeils
B7U-13127

Aergdynamic characteristics of aerofoils in
compressible inviscid airflev at suberitical
Kach numbers
[ ESDU=-T72024~-AKEWD-R | K74-10006

The effects of leading-edqe serrations on reducing
£low unsteadiness about airfoils, an
experimental and analytical investigation
[ NASA-CR-23443

Two-dimensional eind tumnel test on a
variable-camber airfoil with &istributed suctiv.
boundary-layer control
{AD-766304]

AIBFHANY KATERIALS

Commercial aircraft ~=-- weight reduction by

composite paterials

N74~30819
W74=14033

A74=10495
& corrosion inhibiting coating for structural
airfrare fasteners
FSAE PAPER 7309027 . AT74-11588
influence of prototype concept and cost ceilings
on airframe desiqn and mapufacture of the ¥YP-16
lightweight fighter
{SAR PAPER 730BBE]
ATIRFRAKFES
Test plar report for catapult fatique, Test of
the model EB-2 A/B airplane
[AD=-765708] H74=10059
Synaetrical eigen forms of the wibrations of a
supporting surface and of an elastic fuselaqe
[ AD-756285% "74-10067
Honlinear crack analysis with finite elements --=
for application to airframes
rap-7665547]
ATBLINE OFEBATIONS
The technology and economics of conmercial
airplane desiqm. I

AT4-11606

§78-11722

AT4=-10 140
idvantages of aircraft systea paturity =-=
profitability
[ SAE PAPER 730907) AT4-11585
Maintainability concepts used in the desiqn and
operation of Douglas commercial jet aircraft

I'SAE PAPER 730841) A74-11603
AIRPLANE PRODUCTION COSTS
The techmology and economics of commercial
airplane design. II
A78~10145

AIRPQRT BEACOHS
Modern beaconing in airports for bad weather fliqhts
[ NASA-TT-F=15178] ¥74-11433
AIBRPORT PLAENWING
dirperts fron 7963 to 1983 - Evolution or revelution
A704-11095
The air transport of tomorrow - Economic obstacles
to surnount
ATY-11096
Hoise design qoals for the next generation of
aircraft —--- comeunity of STOL airgraft
A74-11816



SUBJECT INDEX

Wipd C?BQi@iODS at the ColoqunesBonn airport and
posgibilities of forecasting then

274-11835
Desiqn and evalvation of aircraft pavements - 1971
B74=-11874
dircraft noise relief potential at madjor hub
airports
{AI2A PAPER 73-1164] 274-12217

Eilitary aircraft noise -~=- abatement program
[AILY PAPER 73-1291} A70-12941
AIRPORTS
It's quiet in fropt --- community reactice to
aircraft noise
{aTaa PAPER 73-1159] AT4-10510
Noise, an urqent problem with a slow soluntion ---—
aircraft noise reducticn in airport wicinity
178-11001
Vigual landings in regioral and local airports
{NRSA-TT-F-151771 N74=11053
AIRSHIPS
The Dolphin airship with updulating prapulsion
eystem = On=test~stand comparison with a
helicopter —-- pavlead capacity¥ and engine
performance
AT74=11743
3 new outbreak of Zeppelln fever =--- freight and
pasgerger dirigible revival

A74-1291%
ALGOBITHNS
Reduced order filtering with applications in
bhybrid navigatijon --- minimgm variance Kalman
filter algorithm
B74-12177

Intercogation scheduling algerithms for a discrete
address beacon syster --- for air traffic
control applications
[ATC~19])

ALTINETERS

Terrain properties and topography from Skylab
altinetry ~-- oOredqomn, Btah, Texzas, aqﬂ Nevada
[ET4=100431 N7T4-11164

Geodetic analysis of Skylab altimetry preliminary
data - SL/2 EREP pass 9 ~=- tipe series apalysis
of geoidal heights
[E74-10086 ) N74-11197

Adaptation of computer progqramming to cutpot form
of altimeter data -—— Sierra Nevada and Grand
Canyon reqions
FE74=-10087] ¥74-11198

Radar backscattering as a means for measuring
ocean surface parameters using 5193 altimetry
and 51908 photography
fE7TU-100921]

ALTITUDE SIMOLATIOF

An analytical study of icing simulation for
turbine epqires in altitunde test cells
[ATAMR FAPER 73-1280]

ALURINDA ALLOYS
Creep fracture mecharisds in aluminum alloys
- A74-11736

N74-11432

H74-11202
ATH-12938

ARALOG SIKULATION
Dynamic simulation of CONFLOW - B facility to
provide hot-gas ground testing of air-breathking
nissiles under sinulated flight copditions
[AIAA PAPER 73-1t2811 A74=11292
ANGLE OF ATTACK '
On the flow around the leading edgqe of a liftinmg
airfoil
A78=-10996
The effects of second order blade bending on the
angle of attack of hingeless rotor blades
A74-11846
3 signplified method for studying the aerodynanic
beating of axisvuwetric bodies at an angle of
attack
B7U-~12441
AHISOTROPY
Effect of anisotropic turbulence on aercdynamic
noise --- Lighthill theory mathematical medel
for axisympetric tarbulence
: 474~107942
ANSULAR PLOR
annular slot and frontal slot flow --- turbulent
flow resistance coefficients

A74~10033
ANTRFRA RADIATION PATTERNS .
A cylindrical phased-array antenma for ATC
interreqation
A74-30018

a-9

ADTORATIC PILOTS

Bffect of differences hetween the antennas of a
Dopypler velocity meter on its operatisnal accuracy
AT4=-11994
ANTIPRICTION BEARINGS
Investigation of rotoer dypagic and high speed
bearing technology for a 3 KW turbo-alterpator
[ RD-765501] B74=-10486
AFPPROACH
¥easurement of turbplence inputs for ¥/5TOL
approach paths in a simulated planetary houndary
laver
[UTIAS-189]
APPROACH CORTROL
A feasibility study and prelininary evalmation of
the use of a biased glide slope technique for
poise abatement approach
[ FAA-RD-73-153]
AREA NAVIGATIONM
Application to zone navigation /R/Nav/ of hybrid
ravigation systems

H74~-11661

R74-10618

ATU-12446
ARYIZONHA
Adaptation of computer programming to output fore
of altipeter data ~-- Sierra Nevada and Grand
Canvyon regions
{EM4-10087]
ANRTIFICIAL SATELLITES
Continental Land Mass Rir Traffic Control {COLM ATC)
--— using three artificial satellite
confiqurations
{ HASA=CE~132331]
ASPHALT
Test of LOX coopatibility for aspkalt and concrete
run¥ay materials
[ RASA-TH-X-64086]
ASTRIORICS
BASCON 173;
Convention,
1973, Record

NT4-11198

N74-10619

H74=11091

Electronics and Aerospace Systens
¥ashington, D.C., September 17-19,

A74=-12176
ATMOSPRERIC CHENISTEY
Gas~phase nitrogen and methane chemistry in the
atmosphere
ATH8-11513
ATMOSPHERIC ELECTRICITY
Llightning effects on qeneral aviation aircraft

{FaA=NR-T73=32(2) ] RT4=10040
ATMOSPHERIC ENTEY
Thepry of h¥personic flow aboit a wWiepg
: 274-12205

Developing a technology base in planetary entry
aerotieraodynamics
ATU-127499
An empirical equation for prediction of transition
location an cenes in super-or hypersonic £light
TaD~765692] N74=10032
ATKOSPHERIC QPTICS
The light=scattering matrir and types of optical
veather ~-- atmospheric aerosols, haze, foq,
drizzle
a74-10783
ATMOSPHERIC TUEBULERCE
Beasurement of turbulence inputs for ¥/5T0L
approach paths in a sipulated planetary bonndary
layer
[OTIAS=-1497
ADTOMATIC CONTEHOL
Integrated navigation in the air and on the sea
=== abtomatic systems

F74=11661

R74-12449
Control fallure simulations of the PHM hvdrofoil
craft nsing a 1/20-scale dynamic model with
autonatic control

[AD-7660498 1 H74-1Q338
APTOMATIC LANDING CONTROL
Blind landing --- automatic systems
ATU-11552

Simglation study on flare contrel systew by
aptinization theory

[ ¥AL-TR=-3121 K74-10046
AUTOMATIC PILOTS
Blind lapding --=- antopatic systems
ATL-11552

Simulating the system of automatic correction of
aircraft coordinates on al apaloq compnter
[ AD=765991%1 K74-10058



LUTQHORILE EBGINES

MUTOHOBILE ENGINRES
low NOX emission combustor for auntomobile w--
evaluation of vwaricus fuel infjection methods
fPB-222075/4]) N74~10745
Loy NOX emission combustor for auntomobile gas
tarbine engines =~-« Jesign and tests of tvo
research combustors
{ PB-222380/21
ABXILINRY POHRR SOQRCES
Gas qenerator design for a wide variety of APU
applications
{AIZA PAPER 73-1169]
AUTIQDICS
EASCON '73; Electronics and Aerospace 5¥stens
Convention, Rashington, D.C., Septeaber 17-19,
1973, HRecord

RT4-10706

A7U-1291¢

A74-12176
Error model identification and performance
predictions for airborme direct ranging Loran
AT4-12178
3 first geperation of L-Band avionics for AEROSAT
-—- experimentation apd evaluation phase of
aeronuatical satellites
A74-12192
AIIAL COAPRESSION LOADS
Buckling of orthotrepic, curved, sanduich panels
in shear apnd axial compression
a74=-11300
AXILL FLOW
Unsteady¥ flnid dymnamic response of an axial-flow
conpressor staqe pith distorted inflew
{AR-T766084
AIIAL FLOH TURBIXNES
Sore aspects of inlet/engine flov conpatibility
AT4=-11618

H74-10736

Throughflov theory for turkemachines
faAp=-7665371
AEZISYHHETRIC BODIES
A simplified method for studylng the aerodynamic
heatipg of axisvmmetric bodies at am angle of
attack

N74=-11602

B74=12441
AXISTHHETRIC PLOW
Effect of anisotropic turbulence on aerodynamic
noise --- Lighthill theory mathematical model
for axisymmetric turbulence
A74-10798

B
B-1 BIRCRLPT
Cockpit air filiration requirements of the B=1 in
2 nuclear dust environment
[AD=7667111]
B-57 AIBCRAFT
A4 unique method for mopnitoring cabin air pollution
from engine 0il in the EB-57 D aircraft
{AD=766701]
BACKSCRTTERING
Radar backscatterinqg as a means for measuring
ocean Surface parameters dsing $193 altinetry
and 51908 pkotoqraphy
[E74-100%2
BALLISTIC RANGES
Photographic pyrometry in an aeroballistic range
=-- aerodynamic rodel surface temperature
Deasurerant

H74-10066

N74-104532

N74-11202

A74-12752
BALLISTIC TRARJECTORIES
Hologram study of qas flow in a ballistic wind
tuncel
AT74-11414
BRLLOORS
Lauching of smpall inflated balloons frod carqo
aircraft --- using palletized modular airdrop

platform
[AD=-766428 N74=~10069
A buovant torcado-probe concept incorporating an
inverted 1ifting devigce =~- and balloon
combination
[N2SA-TN-D=73351] N74-10584
BASE FLOW
External burning assisted projectile = Theory and
experiment
FATAR PAPER 73-11931 A74-11234

BBELHS (S5UPPORYTS)
Deflection of carbon fibresacrylic foam sandwich
beans

AT74=-10322

SUBJECT INWDEX

BEAUFOBT SEL (UORTH BUBRICR)
Rasa remote sensing of sea ice in AIDJEY
Klu-11223
BEECHCERAFT 18 AIRCHAPT
dircraft accident report: Air Iowa, Incorporated,
Beech EI185, B3108A, Davenport Iowva, 19 Apr, 14973
[ TSB=AAR~73-18} N7L-100041
BEUDIRG DIAGRAHS
Deflection of carbon fibre/acrylic foan sanduich
beams
A74~10322
BERDING YIBRATIOHD
Torsion=flap-lag coupling an helicopter rotder blades
AT4=-11B43
BIRDS
Bird strike and the radar properties of birds —me
miqration patterns monitoring
AT74-12389
Studies of the effects of sonic boom on birds
[FAR-RD-T73=148] R74~-10039
Radar techniques for Air Force applications in
aveidance of bird-aircraft collisions and
inprovement of flight safety
[AD-754981]
BLADE TIPS
Bn investiqation of the vibratory and acoustic
benefits obtainable by the eliminatian of the
blade tip vortex

K74=-10068

27411845
Performance of a Single-stage trapsohic CORPressor
yith a blade-tip solidity of 1.5 and coapariscn
with 1,3 and 1.7 solidity stages

[ NRSA-ThH-X-2926]) N74~10730
BLIND LAHDING
Blind landing --=- automatic systens
274-11552

BLOOT BODIES
Reackion modes occurring at detonation of
explosive gas sixture due to detached shock
frent from a blunt mockup at supersonic speeds
fISL=23,723 B74=11740

H

*BOATS

Control failure sinulations of the PRA hydrofoil
craft using a 1/20~scale dvnamic model with
autoaatic control
[RD-766098)

BODIES OF REVOLUTIOR

b study of metheds which predict sopersonic flow
fields from body geometry, eistance, and Mach
nurber

N74-10338

[ HASA-THN-D-7387} N74=-100230
Draq of streamline solids of rewvolution

{transition at nose}

[BSDU—BOBIES~02-04.0T-AHEND-A] N78-14311

Transonic flow around slender bodies === transonic
flov around slender and fin stabilized bodies of
revolution

K74=10440
BODY-HING CONFIGURATIONS

Effects of isolated body and wing-body
interference on relling moment due to sideslip
[ ES5D0-73006] NT5-10007

BOEIBG 727 BIRCRAFT

Aircraft incident report: Eastern Air Lines,
Incorporated, Boeing 727-225, N8BYIE, Toledo,
Ohis, 10 April 1973
[ FTSB~AAR-T3=-171]

BOLTZMAAN TRAESPORT EQUATION

Solution of the plane problem of the aerodynanics
af a rarefied gas on the basis of Boltzpanpn's
kinetic equation

N74-10050

274-10976
BOUNDAEY LAYER COMBUSTION
5wirling flow coobustion - Fundamentals and
application =-~-- hydrocarbon-air flame velogitV.,
turbcjet afterburner application
[A¥a2 PRPER 73=-12501%
BOUKDARY LAYRE CORTROL
Prevention of tramsitior over a backward step bY
Sucticn --- laeinar boundary layer comtrol
AT4=11339
Upper Surface Blowibhg technology as applied to the
YC-14 airplane
{ SRE PAPER 7309161 A74-115678
Hinimizing boundary laver bleed for a mixed
compression inlet
FA1ah PAPER 73-12707

R7U=11271

A74-12497



SOBJECT INDEX

Two-dimensional wind tunnel test on a
variable~camber airfoil with distributed suction
boundary-layer coatrol
[AD-766304 }

Iovestigation of the guction system and
houndary-layer characteristics on a higqh-1ift,
BLC 1-19 test aircraft
[ AD-TE6305]

Mininizing boundary layver bleed for a mized
conpression inlet --- sized for TFP30-P-3
turbofan engiae at Mach 2,0 and 2,5

H74=-10033

N704=-10063

[NESR-TH=-XI-T71461) HT74-1032%
5TOL tactical aircraft investigation. Volume 63

3ir cushion lapding syster study

[AD=-7666447 H74-10940

BOUBDARY LAYEE SEPARATION
Prediction of airfoil shock location in transonic
flow
ATU=-11342
BOONDARY LAYER STABILITY
Nenlinear stability theory of the boundary layer
274-111565
EDUNDARY LAYER TRANSITIOR
Experimental study of shock-wave reflection upon
boundary layer transition
TONERA, TP ND. 12841 A74-11072
Nonlinear stability theory of the boundary laver

A74-11155
Prevention of transition over a backward step by
suction --- lamipar boundary layvyer control
AT4~11339
Drag of streamline solids of revolution
(transition at nose)
[ ESDU-BODIES-02,Q04,C1-AHEND-A 1] H74=-10311
HOURDARY VALUE PROBLEMS
Unsteady flow of power-law fluids
AT76-10573
Boundary value problems of two-dimensional
isentropic gqas flow
AT4-11430

EUBBLES
Kethods of viswvalization of the leading edge
separation bubble and analysis of results
aT74-10997
BOECKLING
Buckling of orthotropic, curved, sandwich panels
in shear and axial compressian
aT4—11340
DBUFFETING
The calcalation of the buffeting limits of swept
wings -== transonic flow regime
A74-10985
BOILDINGS
gind tupnel and field investigations of shapes for
balivon shelters
[ NCAR-TN/EDD-821]
BURNTHROUGHE (FAILURE)
Oltraviclet and near=-infrared spectral analysis of
a burner-cal burn=-througk fiame
[FAA-NA=T3-B6]
C-5 ATBCRAET
Keyed +joint performance under heavy load aircraft
[AD~T66T06 } R74-11101
CABIN ATMOSPHEEES
Cockpit air filtration requirements of the B-1 in
a nuclear dust envicenment
[AD-T7667111]
CALCUOLATORS
Design consideratijons for the calculator, altitude
ML-646 (XE-1/0K) )
[AD-T66699 )
CALIFORWNIA
Thernal warn fod dissipation: Heat requirements
and prodected utilization of a system for Travis
AFB, California
[AD-765247 1
CARBON DIOXIDE LASERS
Study of condensation phenomena in the ISL laser
wind tunnel using light diffusion
{ISL-RT-19,721
CAEBON FIPER REINFORCED PLASTICS
peflection of carbon fibrefacrylic foam sandwich
beams

¥74=-10016

N74-10866

A74-10065

N74-11295

R74-10605

K74-11099

A74=10322
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CHEHICAL ANALYSIS

CAEBBON MOROXIDE
Chemical reactions calculations in turbulent flows
- Applicatiom to a COD coptaining turbojet plune

[OWERA, TP HO, 1229] AT74~11069
CARET WINGS
Theory of hypersonic flew about a wing
AT6=-12205

CARGO
In place of conqestion:
transport of freight
rTr-7308)
CARGO ATRCRAFT
Upper Surface Hlowing technology as applied to the
YC-14 airplane
[ SAE PAPER 7309161
External blowing flap technoloqy on the
g5AF/HcbDannell Douglas ¥C-15 7AMST/ progra
[[SAE PAPER 730915] AT4-11579
STOL tactical aircraft investigation -=-
transports confiquration sizing and design
[ SAE PAPER 7309137 ' A78-11581
CASCADE PLOW
The bebavior of axial compresser cascades in the
case of deviations from purely cylindrical flow
AT4-10030
Experimental investigatiop of two-dimensional
cascade perforsgance ¥ith blunt trailing edge
blade sections at transonic imlet Mach number
range
[HAL=-TR=313] N74=-10322
A study of snpersonic flow past vibrating shells
apd cascades --=- using linearized characteristic
methods
[AD=7657351 N74-10335
Test of a sapersonic coupressor cascade, volume 1
[AD-7568701 ¥74-10749
Test of a supersonic comprassor cascade, volume 2
~-- pffects of vortex qenerators mounted on blades

Some observations on the

N74=10830

A74-11578

TAD=-756871] ¥74-1Q730
CASTEING
Ice and lacding surface deepoulding: Replica
fabrication
[ FEA-YEM0=901 N74-10541
CATAPULTS
Test plan report for catapult fatique. Test of
the omodel E-2 A/B airplane
[AD-7657G8 ] N74-10059

CATEQDE RAY TUBES
Electronic display mechanization for momitoring
aircraft parameters
[ SAE PAPER 7309561 AT4=-11555
Present and future radar display techpiques -—
CRT, LED and ligquid crystals for ATC applicatiocns

B74-12382
CENTRIFUGAL COHPRESSORS
FORTRAN proqram for predicting off-design
performance of centrifugqal compressors
{NESA—TH=D=T4871 H74-10024

CENTRIFUGAL FORCE
Swirling flowv combustion - Fubdamentals and
application —=~ hydrocarben-air flame velacity,
turboiet afterburner application
[ATAa% PAPER F73=-1250]
CH-3 HELICOPTER
Vibration effects on helicopter rellability and
maintainability
[2D=766307]
CH-54 HELICQPTER
Major Item Special Study (MISS).
[aD-766227]
Kajor Item Special Study (MISS).
assenbly (APF)
[AD-T766226]
Madjor Item Special Study (HISS).
engine
[AD=-766228]
THANBEL CAPACITY
Description and cost of a satellite-based cceanic
ATC system --— voice and data communication
channel capacity requirements

A74-14271

H74-10060

CH=-584 T/R blade
N74-190056
CHA-5%83 clutch

NT4-10057
CH-5U7 turhine

NT4=-10738

A74=-12193
CHEHICAL ANALYSIS
Some analyses of the chemistry and diffusiom of
55T exhaust materials during phase 3 of the wake
period =-- in lower stratosphere
fHASA-CRE=-132323]
Aviation tarbime fuels,

§78~10863
1972
K7a-11592



CHEHICAL REACIIONS

CHEHICAL REACTIONS
Chemical reactions calculations in turbulent fliows
= Application to a €0 containing turbojet plume
[ONER2, TP NO. 12291 a74-11069
Some analyses of the chemistry and diffusion of
$5T exhaust wmaterials during phase 32 of the wake

period --- in lower stratosphere
[HRSA-CR-132323] N74=-10863
CHROHATOGRAPHY

Odor intensity and characterization stundies of
exhaust from a turbojet engine combustor

FTATAA PAPER 73-12781 AT4=11290
THROHOSPHERE
Eclipse flight of Concorde 001 ==~ 30 June 1973
aTE-12515

CIRCULAR CYLIRDERS
The effects of wake splitter plates on the flow
past a circular c¢vlinder in the ranqe of K from
10,000 to 50,500
A74-11041
Flow noise spectra from cylinders and aerofoils
B74-12127
CEXRCULAR PLATES
Strong and weak shock vaves. Experiments and
calcilations
[I5L~NB-1/731 N74=11718
CIUVIL AYIATION
dircraft accident reports: Brief format, U5 Civil
Aviation. Issue no. 1: 1973 accidents
[ NTSBE-BA-73-81 N74-10519
CLEAR IR TURBILERCE
Tarbulence neat the tropopalse in the presence of
mountain waves
[AD-765577) N74-11274
CLOUD SEEDING
Project Foggy Cloud 4, phase %, Evaluation of

warm foq dissipation techaiques --— and stratus

clond modification

TAD-7E66086 1 N74-10597
CLUTCHES

Badjor Item Special Study (MISS). CH-543 clutch
assenbly (APP)
[AD-7662261 N74-10057
SpEing overriding aircraft clutch =-- for
miltiengine helicopters
(AD-T766309} N74-10073
CLUTTER
The improvepent in pecrformance of an S-band
surveillance radar operating in conditivns of
rain clatter
A74-1239¢6
CORNDA EFFECT
Upper Surface Blowing technologqy as applied to the
YC-T1% airplane
[SAE PAPER 7309161 AT4-11578
COCKPITS
Differential method for testing the optical
standards of cockpit windshields
A74=10937
CODING
Human factors experiments for data link --- coding
of air traffic contrel messaqes
{AD=-760401F N74-10625
COLDL FLOW TESTS
Flap noise prediction method for a powered lift
systen
[AIAR PAPER 73-10281] 178-11051
¥/3TOL deflector aerodynamic design criteria ---
qeonetric variations effects
TAIAR PAPER 73-11811 a74-11226
COLLISION AYOIDANCE
Collision avoidance and the future of air traffic
conptrol
AT4~11101
Sone user benefits achievable from an advanced air
traffic managenent systen
[ E=1320-DOT] N78-11435
Cost comparisons of advanced air traffic
hanagenrent systemns
[R-1319-DOT 1 N74-11436
COMBUSTIOR
Low HOx emission combgstor for auntomobile ===
evaluation of various fuel imjection methods
{PR-222075/0 ] H74-10745
COHBUSTION CHAMEERS
Aircraft enqines - Proqress made in France aver
ten years, and possibilities for the ten years
to ceame
174-11093

a-12

SUBJECT INDEX

Hixing of multiple dilution jets with a hot
primary airstrean for gas turbine combustors
(RIAA PAPER 73-12491 al4~-11270
Impact of emission requlations on future gas
turbine engine combustors
TAIAA PAPER 73=1277] A78-112B9
Odor intensity apd characterigation studies of
exhaust from a turbojet engine combustor
[ATAk PAPER 73-12781 R74=1129p
Ao experimental investigation of techniques for
reducing objectionable exhaust emissions
TAIAL PRPER 73-13241 E78=13316
Hodeling of qas turbine comhustors
AT4-1142y
Simplified physical model of gpray combustion in g
gas turhine engine
A74-11357
kb ewmpirical model for calculating the critical
conditions of flame stabilization
ATU-11824
Calculating pressure in combustien chamber of
pulsedjet engine during £illing process
TAaD-7660451 N74-10737
Low NOX emission combustor for automohile gas
turbine engipes === desiqn and tests of two
research combhustors
[PR-222340/21 N7U~10746
Use of ao air-assisted fuel nozzle to reduce idle
enissions of a jt8d4 engine combustor
I NASA-TM-X~2946 ] N74-11738
COMBUSTION EFFICIENCY
An experimental investigation of techniques for
reducing objectionable exhaust emissions
[ATAa PRPER 73=1324) AT4-11316
COABOSTION PHYSICS
Mixing and combustion processes in jet engines —~-=
physics of interaction of dreplets or solid
particles with gas stream
[ 42-7660301 N74-10741
COHBISTION PRODOCTS
Prediction of aircraft gas turbinc B8s/%/ e=pissica
dependence on engine operating parameters and
anhient conditicas
[ATAA PAPER 73-1275) 274=-11287
¥easurement of qas turbine exhaust pollutants by
Raman spectroscapy
[AIAA PAPER 73-1276] A74-11288
Hodeling of gqas turbine conbustors
AT4-11043Y
COHBUSTION YIBRATIOR
Noise qeneration by ducted combustion systems ---
resonant oscillations
[ RIAAR PAPER 73-1024) ATU=12223
COHEERCIAL ATRCRAFT
The technelogy and ecobomics of commercial
airplane design, I
A74-10144
The technology and economics of coemercial
airplane design. IIX .
AT4=10145
Commercial alrcraft ——- weight redection by
composite materials
AT4-10595
Hoise, am urgent problem with a slow solution -==
aircraft npoise reduction in airport vicinity
R74-11001
Transport vehicles = Weights and loads ===
cemmercial aircraft
AT4-12842
Propulsicen requirements for powered-1lift aircraft
[[AIAR PAPER 73-1214] 274-12928
COAMUNICATION EQUIPHENT
fransportability --- of nilitary equipment
[AD-765456 ] N74-10229
Interrogation scheduling algorithns for a discrete
dddress beacon systea -—- for air traffic
contrel applications

[ ATC-19] NT74=-11832
COMBUNYCATION SATELLITRES
Satellite communications systems --—- multiplering

for communicatioo lines, equipment of earth

stations, and onboard receiver transaitter and

antennas

[ JPRS-54505 1} N74-10153
Continental Lard Hass Air Traffic Control (COLA ATC)

=~= using three artificial satellite

confiqurations

[ NASER-CR=-132831] N74-10619



SUBJECT IRDEX

Lerposat and Marsat: Satellites for mobile services
¥74-11018
COMPOSITE MATERILLS
Applications of cowposite materials --- Book
. 274~10094
Coune:c1§l aircraft —- weight reduction by
conposite materials
AT4~-10495
Hilitary aircraft --- stcactural desigm with fiber
reinforced composite materials
A74~10896
VTOL aircraft =-- fibrous copposites for
structural weight reductien
AT4-10497
Advanced structeral materials application for
high=subsonic~gpeed transports
{ SAE PAPER 7368871 BTU-11601
Inpact resistance of fiber composite blades used
in aircraft turbine engines
{ NASR-CR-130U5021 H=-10726
Low cost, fiber glass reinmforced plastic fuel
tank, volume 1 --- for A-7 aircraft application
TAD=7663611] NT4-10929
Low cast, fiber glass reinforced plastic fuel
tank, volume 2 --- development and evaluation
for application to a-7 aircraft
[AD-T766400 7
CONPRESSIBPLR FLOW
Dynamic relaxation solution of three dimsnsiomal
subgonic compressible oscillatory flow

R74=-10931

aT4=-11428
One~dimensional analysis of compressible ejector
flows applicable to V/STOL aircraft desigo
[AIAR PAPER 73-11841 274=-12921
Lerodynamic characteristics of aerofoils in
coapressible inviscid airfleow at suhoritical
Hach numbers
[ESDU=-72024=ANEHND~A ]
CONPRESSION WAVES
External burning assisted projectile = Theory and
experipent
{AIar PAPER 73-11%11
CORPRESSOR BLADES
Selection of cutting conditions in the wachining
axial~flow compressor blades on ap assewmbled rotor

K74-10006

AT4-11234

RT78-12424
herodynamic calculation of blades in axial-flow
turhbomachines
[AD=-7853321 R74-10739

Test of a supersonic compresser cascade, voluhne 2
-w= gffects of vortex generators mounted on blades
[AD=7568711 K74=10750

COMPRESSOR BFFICIEBNCY

An apalvtical and eXperimseptal study of inlet
ground vortices
FAIAx PAPER 73-13131 274-11309

The effect of jinlet temperature and pressure
distortion on turbofet performance
[AIRA PAPER 73-13161

COMPRESSORS

Rirfoil design for high tip speed compressoers --=
fan techholoqgy
[AIAMR PAPER 73-12481

CONMPUTRER DRSIGHN
h helicopter flight performance system using an

RT4-11311

L74=11269

LSI micropracessor --— for calculating gross
weight
fAD-765680] NTU-10054

COMPUTER GRAPHICS
Computer-aided design and drafting /CADD/ - An
advanced designer?s toel
[ SAE PAPER 73093417 L7u4-11566
Use of synthetic radar information - Operational
and technical aspects
AT4-12403
COMPOTER PROGRAMMIEG
2daptation of cenpuiter proqramming to output form
of altimeter data --- Sierra Wevada and Grand
canyon regions
[E74-16587]
COMPUTER PHOGHANS
An integrated approach to¢ stractyral weight
estimation
[SAE PAPER 7309361 AT4~11564
Development of varametricized computations for AST
study engines '
[ SAE PAPER 730855]

BT=-117198

a74-11594

a-13

CONFEBENCES

Application to zone navigation /R/Wavw/ of hybria
navigation systemns
AT4~120446
an investigation of a nonplanar vortex lattice
method for wing calculations

[ CEANFIELD~ABRO-17] HT4=-10023
FORTEAN program for predicting off-desiqm

perforrance of centrifugal compressors

[ HaSA-TH-D-TLBT] F74-10020

A helicopter flight performance system using an
151 microprocessor --= for calculating gross
veight
{AD-7656807 H74-10058

Current loads technology for helicopter rotors =-=
based on rotor loads compater program for
determining fatigue design loads

NT4=-10910

STOL tactical aircraft investigation., Volume 3:
Performance groned rules and metheds. Book 2@
Takeoff and lasding digital computer program

[AD-766943] N74=-10936
Motion software for a synergistic

sir~degree-of-freedom notion base

[ RASA=TN=D-7350) N74-110986

COJPOTER TECHNLQUGES
Introdaction to advanced systess nonitor --- for
flight crew and maintenance data
[SAE PAPER 730953]
Flexibility in computer-assisted radar =~
Controlled interceptions -=-- software in air
defense

ET4-11556

L74=12406
COMPUTERIZED DRSIGH
4 sepi=empirical pethod for predicting subsonic
diffuser performance
[AILA PAPER 73-12727 A74-11285
Evaluation of advanced air vehicle designs in the
O5AF
[ SAE PAPER 7309451 A74-11558
Computer-aided design and drafting /CADD/ ~ An
advanced desiqrer's tool
[ SAE" PAPER 7309341
Digital computer simulation of the dynapic
response of a8 twin~spool turbofan with mixzed
exhausts

L74=11566

a74~11617
CONPUTERIZED SIMULATION
LS0/pilot interaction simulater —==- for analysis
of flight bazards during approach to landing on
aircraft carrier
[ AD=7656861 B74~-10055
'Some performance characteristics of the Bell 10D
ton surface effect ship ~—— based on
computerized simulation
[AD=-765689 %} N74=10062
Test of a supersonic coupressor c¢ascade, volume 1
[ LD=-T75667C] WTLh=10749
Selected problems regarding the foreation of a
simulation model --- dynamic structural analysis
of V/5T0L flight control system
[ ¥ASA-~PT=-F=15173]
CONCORDE ATRCRAFT
Tupolev 184 and Concorde - The official
performances are compared for the first time
AT74-11348
Eclipse fliqht of Concerde 001 -=- 30 June 1973
AT4-12515

N74=-11095

CONCRETES
Test of LOX compatibility for asphalt and concrete
runvay materials
[ NASA-TM-X-64086 3 §74-11091
Strong and weak shock waves, Experiments and
calculations
[ISL~-NB—-1/73]
CONDENSATES
Study of copndensation phenomena in the ISL laser
wind tunnel uwsing light diffusion
fISL=-ET=19/72]
CONFERERCES
EASCON '73; Blerctronics and Aerospace Systens
Convention, Washington, D.C., September 17-19%,
1973, Record

B7u=11718

NT74-11099

AT4=%2176
Radar - Present and future; Proceedings of the
International Conference, London, England,
Gctober 23-25, 19713
ATG-12355



CORICAL BODIES

Technical evaluatiop report on Fluid Dynamics
Panel Specialists'! Heeting oo Aerodynamic Drag

[3GARD-AR-581 §74=-10905
specialists Heeting on Helicopter Rotor Prediction

Hetheds

[AGARD=-CP-122] H74-10908

Hanufactere and properties of titanium and
titaninm alloys emphasizing their use in
aeropautics, Part 1: Hanufacture and processing
-=— conference
H74=-11336
COBICLL BODIES
An empirical equation for prediction of transition
location on cones in super-or hypersonic flight
{aD=765692) H74-10032
Lamipar heat transfer on sharp and blunt
ten-deqres cones if conical apd parallel
lou-density flow —-— measurements ih hypersonic
yind tunnels
TaD=-7655461
CORICAL SHELLS
Prediction of ubsteady airloads for the solution
of the panel flutter problem of mosecones and
conical shell structures

¥T4-10669

374-12804
CONSTROCTION HMATERIALS
ndvanced structaral materials application for
high~subsonic-spead transports
[ SAE FAPER 7308871
CORTROL EQUIPMERT
control failure simulations of the PHM hydrofoil
craft gsing a 1/20-scale dypanlc model with
autonatic control
[AD=7660%981
COOTROL SIHULATION
Evaluation of V/STOL research aircraft desiqn ===

A74-11601

H74-10338

lapding approaches, propulsicnscontrel, piloted
moving base simulator
FSAE PRFER 7309471 AT4-11557

COBTROL SODRFACES
Flight=mechanics analysis of various flight
conditions of conventional aircraft. VIII/2Z -
Mechanical foundations: Uymamic egquations of
motion of the control svystens
ATA—-1174Y
COWUTROL TBEQRY
optimal incomplete feedback contrel of linear
stochastic systens
[aD-766878]
CONTROLLERS
Solid state controller three axes controller
[HASA-CASE-HSC=123%4-1] NT4~10942
COOLING SISTRES
spray cooled generators and design-to-cost at
Hestinghouse
[SAF PAPER 7308781
CORBOSION RESISTANCE
3 corrosion inhibiting coating for structural
airframe fasteners
[ SAE PAPER 7309021
COST AWALYSIS
aircraft noise reduction = Alternatives wvarsus cost

K748~-11378

27%-11605

a74-11588

B74-11199
L pnew outbreak of Zeppelin fever --- freight and
passenger dirigible revival
AT4-12911

Cost impact of mission regquirements on future
engine desiqn selection
[AIAA PRPER 73-1186)

Cost comparisens of advanced air traffic
management systems
[ R-1319-n0T 1]

Project/cost/benefit
[PB=222332/41

COST EFFECTIVENESS

The technology acd econowrics of conaercial

airplane design. II

A74-12922

N74=-11436

N74=11801

AT4—10145
A& pmodular turbofan desiqn for high availabhility
and low 1ife cycle cost
TAIAR PARER 73-118%91 rT4=-11231
Lycomings LTS 101 - Low cost tarbine power im the
600 hp class
[ SAE PAPER 7302111 A74~-11582
Description and cost of a satellite-based oceanic
ATC systen =-=- voice and data communication
channel capacity requirements
274=-12193

SUBJECT IHDEX

A cost-effective approach for £light experinents -
Application of Rirborne Scisnce aircraft
experience to the Shuttle Sortie Lab

A14~12829
COST ESTIBATES

A sipplified approach for estimating manofacturing
cost at the part level '
[ SAE PAPER 7309087

COST BEDUCEION

Simnplified assenbly of F-15 stressed ---

production time and labor cost reduction

A74-11584

A74=10546
A simplified fuel control approach for low-cost
aircraft gas turbines
[SRE PAPER 7303481 A74~10902
Design coppetence — The mainspring to cost reduction
[AIAh PARPRR 73-1187] A74=11230
Cost - The emerqing agrospace technoleqy ---
applications to gas turhine engines
[AIAR PAPER T73~1327] 274-11318
The influence of design to cost and pretotyping on
the A-10 aircraft
[ SAE PAPER T730830] 374-11588
Influence of prototype concept and cost ceilings
on airframe desiqn and mapufacture of the IF-16
lightweiqght fighter
ISAE PAPER 7308881 AT4-11600
Advapced stractural materials application for
high—subsonic-speed transports
{ SAE EBAPER T30BB71 AT4=11601
Spray cooled generators and design=to=-cost at
Westinghouse
fSAE PAPER 73087§&]
CRACK PROPAGATION
The application of fracture mechanics to the
design of the barrel and driver tube of a
hypersonic gun tannel

AT4-11605

A7u-10480
Damage threshold determinaticon of light walls
submitted to single or repeated bahgs, part 1
[ISL=-35/72-PT-1] W4=10846
CRACKING (FRACTURING)
Nonlinear crack analysis with finite elements ===
for applicaticn to airframes
[ kD-7865581]
CEARSH LANDING
Crashrorthy landing gear study —=- to establish
enerqy-abserbing desian criteria applicable to
rotary wing aircraft
[ AD-7 654897
CREEF PROPBRETIES
Creep fracture mechanisms in aluminum alloys
ATU-11736

N78-11722

W74-10060

CRITICAL FLOBE
An empirical medel for calcnlating the critical
cenditions of flame stabilization
a74=11820
CROS55 FYLOR
Near-field tratectory of turbulent jets discbarged
at varions inclinations into a uniform croessflow
274~10568
Mixing of multiple dilution jets with a hot
primary airstrear for gas turbiae cowmbuztors
[AIAA PAPER 73~-1249) a74=-11270
Analysis of stratified and closely spaced jets
exhausting into a crossfloyw —--— aerodybanic
characteristics of 1lift-qet, vectored thrust,
and 1ift fan V/STUL aircraft

[ HASA2~CE=1322871] N74-11118
CROISING FLIGHT
Possibilities for improved supersonic iplet
performance
[2Ia2 PAPER 7312711} A7u=11284
New airfoil sections for gqeeeral aviation aircraft
—--= gruising and flap developrent tests
{ SAE PAPER 7308781 A74-11606
Some design copsiderations for supersonic cruise
nixed compression inlets
FATIAA PAPER 73-1269] ATU-12496
CURRENT DISTRIBUTION
Scattering by a conducting aerofoil -«-
electromagpnetic radiation
274-11908
CUBVED PANELS
Buckling of orthotropic, curved, sandwich panels
in shear and axial comxpressicn
a7u-11340



SUBJECT IRDEX

CYCLIC LOADS
Effect of several metallurgical wariables on the
thernal fatigue behavior of superalloys

aTuU~10622
CYLINDRICAL ANTRNNAS
A cylindrical phased-array antenna for ATC
interrogation
a7T4~10018

CYLINDRICAL BOBIES
Bvdrodynamic forces on oscillating and
nonoscillating smooth circular cylinders in
crosgflod —== for towed bodies
[AD=767022)
CYLIWNDRICAL SHELLS
i study of supersonic flow past vibrating shells

E78-11125

and cascades --- using linearized characteristic
methods
[2D-765735 N74-10335
D
DATA ACQUISITIOR
Renote sensing of the earth's resources =
mpplications, henefits, methods
AT4-11204

Views regarding thke validity of results froo
simulation testing in copparison with the
results from actual flight test

[NASA-TT-F=-151721 N74=10922
DATA LINES
Buean factors experiments for data liak --- coding
of air traffic control apessaqes
[AD=7608011 N74-10625

DATA MANAGEMENT
Information on the use of data items ip the series
wings D2.04
[ESDDU-WINGS-02Z,04,00-ARBND—R)
DATA SYSTENS
Introduction to advanced systens monitor ==-- for
flight crew and maintenance data
[S2E PRAPER 730953] 27U=11556
Information on the use of data items in the series
wings 02,048
[ESDU-WINGS~02.04.00~2MEND-2}
DATA TEANSMISSICN
Description and cost of a satellite-based oceanic
ATC system -=«- voice and data communication
channel capacity requirements

H74-10000

N74~-10004

B74=-12193
DC % AIRCRAFT
DC—~%9/JT8D refan, Phase 1 === technical and
econonic feasibility of retrofitting DC-9
aircraft with refan engine to achieve desired
acoustic levels
[HASA=CR=121252]
DEFLECTORS
T/5TOL deflector aerodynamic design criteria =--
qeomnetric variations effects
[2Iad PAPER 73-1181) AT74-11226
Effect of exhaust deflectors on the desiqn of Llift
plus lift/cruise V/3T0L aircraft
[SAE PAPER 7309591
DEFORNATION
Study of Moire measuring technigues for wind
tunnel nodel deformation
[AD~766892 1
DEGREES OF FREEDOM
Motion software for a sS¥Ynergistic
si¥x-degree=cf-freedom motion base
[WASA-TH=-D=735C1]
DELTA WINGS
Theory of hypersonic flow about a wing

H74=-10729

A74=-11554

HT4-11298

N74- 11696

274-12205
DETORAELE GA5 MIXTORES
Reaction modes occurring 2* detonation of
explosive gas mixture doe to detached shock
froat from a blunt mockup at supersonic speeds
[I5L-28/721) N74=11740
DIESEL ENGINES
Truck noise via diesel exhaust and air intake necise
=== acoustic measurements for evaluation of
various exhaust and intake systems
{PB-222628,/91]
DIFFUSERS
) semi-enpirical method for predicting subsonic
diffuser performance
fAIAR PAPER 73-1272]

NT4=-10742

L74-11285

DUCTED BODIES

DIFFOSIOF FLAMES
High sensitivity 1090F gas nultiplication UV flame
detector for aircraft
{AD-766960 ]
DIGITAL SIMULATION
Digital computer simelation of the dynamic
response of a twin-spool turbofan with mixed
exhausts

N74=11296

aT4-11617
simulation study on flare control system by
optimization theory
[ NAL-TR-3121
DIGITAL SYSTEKS
Use of synthetic radar inforpation = Operational
and technical aspects

F74-10046

. A74-12403
LIGITAL TECHRIQUES
Electronic display mechanization for wonitoring
aircraft parameters

[ SAE PRPER 7309561 AR74-11555
DISPERSIONS
Lithiom soap dispersions as drag-reducing
hydraulic fluids
[ ASLE PREPRINT 73LC-5B=21] ATU-123146

DISPLAY DEVICES
Electronic display mechanization for monitering
aircraft parameters
[ SAE PAPER 73C95E] R70G-11555
Intreduction to advanced sS¥sStems monitor =-- for
fliqht crav and wmaintenance data
[ SAE PAPER 7309531 A74-11556
Use of simulators in the desiqn and developpent of
flight control systems
{ SAE PaPER 7306331 L74-11567
Present and future radar display technigues =---
CRT, LBED and liquid crystals for ATC applications
ATY-12382
Use of synthetic radar information = Operational
and technical aspects
ATU=12003
¥ew concepts of visualization for aircraft -—
instrument panel display integration
AT4-12547
DISTANCE MEASURING EQUIPAENT
Bange-rate from DME-air data measurements --- for
aircraft radial velocity estimation
a7Y4-12182
DOPFLEE EFFECT
Effect of differences between the antennas of a
Doppler velocity meter on its operational accuracy

AT4=11594
Tdrbulence neasurements with a laser Doppler
velocineter
{AD=-TEETB1] B74-11129

DOPPLER EADAR
Chjective determination of the noise level in
Doppler spectra
{TE=32] NT4-10155
DHAG CHUTES
Lightweight, variable solidity knitted parachute
fabric =-=- for aerodynamic deceleratars
[ NASA-CASE-~-LAR-10776-1] N74=-10024
lauching of =mall inflated balloons from carge
aircraft =-- using palletized modular airdrop
platform
[AD-766428]
DBAG MEASUBENENT
afterbody drag flight test of the A-TE airplane
FTAIAR PAPER 73-13061 A74-12948
DHAG REDUCTION
Possibilities for improved supersonic inlet
perforaance

N74-10069

[AIR2 PAPER 73-12711 AT4-11284
Lithium soap dispersions as drag-teducing

hydraulic fluids N

[ASLE PREPRINT 73LC-5B-2) A74=-12316

DREONE AIRCRAFT
4 low cost telemetry system —-- for use in swmall
small drone aircraft
[PB-222403/8%
DROPS (LIQOIDS)

Mixing and coebestion processes in jet engines ===
phvsics of icteraction of droplets or solid
particles with gas stream
[ AD=766030)

DUOCTED BODIES

Hoise generation by ducted combustion systems ===
resonant oscillations
[AIaa PAPBR 73-1024)

¥74=10165

H74-10741

274-12223



LUCTED FLOW

DUCTED FLO®
annular slot and frontal slot fiow ---
flow resistance coefficients

turbulent

AT4=-13033

Supersonic mizing and combustion studies of ducted

hydrogen-air flows at an inlet air Mach number

cf 2.6

TAIAA PAPER 73=-1320)
Supersonic combustion of hydregen injected

perpendicalar to a ducted wvitiated airstreanm

FAIAa2 PAPER 73-13221 A74=-11314
The acousticg of aircraft engine-duct systens

AT4-11313

[AIAa FAPRE 73-1153] A74-12215
DUCTILITY
Creep fracture mechanisms in aluminum alloys
AT4-11736

DYNAMIC HODELS
The experinental response of simple structures to
simulated sonic hoons
L7T4-1181%4
HModel studies of crosswind landing-gear
confiqurations for ST0L aircraft
N74-11680
DYNLHIC RESPONSE
Diqital coomputer simulation of the dynamic
response of a twin-spool turbofan with mixed
exhausts
A74=11617
DYHAHIC STRUOCTURAL ANALYSIS
Syometrical eigen forms of the vibrations of a
supporting surface and of an elastic fugelage

{ap-756285] K74-10067
E
E-2 AIRCRAFT
Test plan report for catapult fatique. Test of
the model E-2 BA/B airplane
[AD=7657081 N74-10059
EARTHA RESOURCES SURVEY PROGRAH
Begote sensing of the sarth's rescurces -
Applications, benefits, methods
a74-11208%

ECHO SOPPRESSORS
Equippent for suppressing reflected secondary
radar signals =-- APC surveillance radar systenm

desiqgn
AT4=-1235%
ECONOHIC FACTORS
The technoloqy and economics of commercial
airplane design. T
A74-10144
The technology and econorics of commercial
airplane desiqn. II
B74-10145
iirports from 1963 to 1983 - Ewolution or revoluntion
A78=-11095

The air transport of tomorrow - Economic obstacles
to surmonnt
274-11096
The case for hvdrogen fueled transport aircraft

[AI2A PAPER 73-13231 274-11315
Advantages of aircraft system maturity =---
profitability
[SRE PAPER 7305071 ATB-11545
0.5, aerospace industry at the crossroads —--
response to Earopeanh competition
aTa-1161¢
Research and development for fature air transports
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Views reqarding the validity of resulis froa
simelation testing in comparison with the
results from actnal flight test
[RASA-TT-P-15172] W74-10922
Bodel sgupport rell balance and roll coupling ---
design of wind tubnel model support mechanism
N74-11681
PLIGHT SIMULATORS
Evaluation of V/STOL research aircraft design ---=
landing approaches, propulsionscontrol, piloted
®oving base simugltator
[SAE PRFPER 730947 ] A74=11557
Use of simulators in the desiqn and development of
flight control systens
FSAE PAPER 7309331 A74= 11567
Coaparison of simulation and flight testing at
autonatic S5TOL landing

[NASA~TT~P-15171} N74-10923
Hotion software for a synergistic

sif-degree-of-freedon motion base

[ KASA~TH-D-T7350} K74~ 11096
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SOBJECT INDEX

FLIGHE TESTS

Comparison of ground and flioht test results uging

a modified F106B aircraft

[AIAA PRPER 73-130%5) A78=11300
Shuttle sopic boom - Techoology and predictions

—-=— gnviraonoental igpact

[AIARZ PAPER 73-103%9] ATh-12225
Afterbody drag £liqht test of the A=7E airplane

[AXAs PAPER 73-1306) ATR-12948
Preliminary results of £flight tests of the

propulsion systen ©of the ¥YF=-12 airplane at Hach

nunhers to 3.0

[ATAA PAPER 73=1314} AT4-142951
Views reqarding the validity of results frob

zimulation testing in comparisch with the

results from actual flight test

[NLSA-TT-F-15172) N74~10922
Comparison of simulation and flight testing at

autoratic STOL laading

f NASA-TT-F-151711]
Helicopter visual aid systenm

RIU-10923

N74-11591
AEDC Piscal Year 1876 Air Porce technical
abiective document --- facility improvenents,
test techaiques, instrurpentatien, gas
properties, and wind tunnel and fligkt test data
corparisons
TAD-76671927
FLOH CHARACTERISTICS
Investigation of flow parameters in a turbine
stage with a nopuniform inlet

w74-11803

374-16255
The effects of leading-edge serrations on reducing
flow unsteadiness abont airfoils, an
experisental and analytical investigation
[HASA=-CR—-23441 N74-100619
Some desiqe considerations for supersonic cruise
Rired comnpression inlets

[ HASA-TB-X-T714E01 N74-10021
FORTBAF program for predicting off-desigo

performance of centrifugal compressors

[NASA-TH=~D~THB7 N74-10024

Copparison of predicted and measured low=speed
perfornance of two 51 ceptimeter—diameter inlets
at incidence angle
{NASA«TH-I-2937] KTU-10026

Performance of transonic fam stage with veiqht
flow per unit annulus area of 198 kiloarams per
second per square meter (40.6(lb/sect/sq ft)
[NASA-TM-X-2905% K74-10027

Two~dinensional wind tuecnel test op a
variable-camber airfeil with distridbuted suctionm
boundary-layer control
{AD-7563041 N74=-10033

Noise tests of a higb-aspect~ratio slot nozzle
with various ¥-gutter target thrust reversers
[NASR=TH«Y718707 N73-10037

inalysis and design of three dimensional
supersonic nozzles. Volume 3: 2 desiqo
technigue for wmultiple nozzle configurations
f FRSA=CR-132352] H74-11115

Apnalysis and desiqn of three dimensicnal
sepersonic nozzles. Volume #: Similarity lavs
for nozzle flows
T HASA~-CR«1323531

FLOW DEFLECTION

Near~field trajectory of turbulent jets discharged

at various inclinations into a uniform crossflow
A74-10568

wT4-11118

FLON DISTORTION
in analytical and experimental study of inlet.
ground vortices
[AIAR PAPER 73-1313] 274-11303
Some aspects of inletsengine flovw compatibility
278=11618
FLOW DISTRIEUTION
On the flow aronnd the leading edge of a 1lifting
aicrfoil
A74=10996
Hethods of visuwalization of the leading edge
separation bdubble and analysis of results
1 Ta=10597
Measuring the radiation of a vertical gas et
a7u-11509
A study of methods which predict suwpersonic flov
fields from body geometry, distance, and Hach
numher

[ R2SA-TN~D~7387] n7a-10030



SUBJECT LNDEI

Stydy of the electrostatic field and charge
distribution in a vortex seeded with dust
(AD-7668151

Analvsis and design of three dimensional
supersonic nozzles. Volume 1: ¥ozzle—exhaust
flow field analysis by a reference plane
characteristics technique
[¥RSa=~CR-132350]

inalysis and design of three dimensional
sypersonie bozxles, Volume 2: Kumerical
program for analysis of nozzle-exhaust flow fields
[HASA-CR-132351) Hra-11114

hualysis of stratified and closely spaced -ets
exhausting inteo a crossflow --- aerodynamic
characteristica of lift-jet, vectored thrust,
and 1ift fan ¥/5701L aircraft
[ RASA=CR=132297}

FLOW GEOMETHY

Analysis and desiqn of thres dimensional
supersonic nozzles. Volume 1: Yozzle-exzhanst
flow field analysis by a reference plane
characteristics technique
[ HASA=-CR-132350)

kpalysis and design of three dimensional
sapersanic nozzles, Volume 2: Nuoerical
pregram for analysis of nozzle-exhaust flow Eields
[ RASA~-CR=-132351} . K74-11114

Analysis and design of three dimensional
supersonic nozzles. Volume #4: Similarity laws
for nezzle flows
[ BASA-CR~-132353)

FLOW RESISTARCE

Arnrlar stot and frontal sleot flow —-- turbulent

filow resistance coefficients

B7h-10941

H74-11113

BTy-11118

H74=11113

wTY-11116

274-10033
PLO¥ THEQRY
Progress in aereospace sciences. Volume 14 --- Book
AT4=~12203
Theory of hyperscnic flow about a wing
AT4~12205
Throughflow theory for turhomachines i
[ AD-7665371] W74-11602

PLON VISOALIZATION
Methods of viswalization of the leading aedge
separation bubble and analysis of results

BT74=10997
Hologram study of gqas flow in a ballistic wind
tunnel
AT4-11814
5tability and decay of free vortices behind a wing
AT4=-118C5
FLOVKETERS
Tyrbulence measuremnents with a laser Doppler
velocimeter
{AD-T7667811 N74-11129
FLUOERICS -
perospace fluidics applications and circuit
manufacture
{SKE PAFER 7308307 A74=-11604

FLUID PILAS
Dynasical pressure distributicn in aerodynamic
bearing
ATu-11899
FLUID FLOW
Hydrodynamic forces on -oscillating and
nonoscillating smooth circular cylinders in
-crossflow =-— for towed bodies
fAD-T67022]
FLOID ROTOB GYROSCOFES
study of wnconveitional gyroscopic apparatus. I
BT4-12444

®74-11125

FLUIDIC CIRCUITS

pevelopeent of a turbine inlet ogas teaperature
neasurement add control system using a fluidic
‘temperature Sensor
[AIAR PAPER 73~12511]

derospace fluidics applications and circuit
mapufacture
[ SAE PAPER 730BED) 2T4~ 11600

Fluidic emerqgency roll control system «-- for
‘emerqency aircraft control fellowing failure of
primary toll Control systenm

ATU-11272

[NASA-CR-$145881] N4~ 10048
FLOIDICS
Hydrofluidic serveactnator developmert
[AD-T66308] BT74=-10491
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FBACTURE STRERGTR

FPREQUENCY MODULATION

FLUTTER ANALYSIS
Exploitation of spectral density curves in the
case of wind tunhel flutter measurement
AT4=11000
2dvanced flutter desiqgn techniques -=-=- subsonic
and S5T aircraft
[ SaE PAPER 7309351] AT4-11565
Some effects of cneter of gravity locations of
added mass on transohic flutter characteristics
of lov aspect ratio anmd sweptback thinm
cantilever wing
[ NaL-TE-314 ] Ni4~10047
FOG
The light-scattering matrix and types of optical
weather --- atmospheric aerosols, haze, foq,
drizzle
A74-10783
Project Poggy Cloud U, phase 1, Evaluation of
warn fog dissipation techniques --- and stratus
cloud modification
[AD~766086 1 N7u-10597
Thermal varn foq dissipation: Heat reguirements
and projected utilization of a system for Travis
AFB, Califormia
[AD~T66247]
FOIL BEARINGS
Gas-lubricated foil beariangs for high speed
turboalternator - Construction and perfermance
. [&SHME PRPER T73-LuB-51] A74=12332
FORCE DISTRIBUTION .
Specialists Meeting on Helicopter Rotor Prediction
Hethods
[ AGARD-CP-1221 ]
Rotary wing design methodology =-- based on
nonlinear aercelastic blade loads anal¥sis
W74-10909
The prediction of loading actions on high speed
gemi-rigid helicopters

R7T4-10605

N74-10%08

N74-1Da1L
Integrated rotor/body loads prediction
N74=109146
FPORGING
pynanic test of gears manufactured by advanced
faorqing techniques
fAD-T7654%1Y
PORMING TECHRIQUES
Manufacture and properties of titanium and
titenium alloys emphasizing their use in
aeropagtics. Part 1; Manufactere and processing
w== rcobnference

K74-10484

N74-11336
Hanufacture of titanium ard titanium alley
senifinished products === with application to
preduction of drop-forged aircraft parts
B78-11338
status and development terdencies of titaniunm
processing --- petallurgical technidques for
manufacture of aircraft parts

¥74-11339
FORTHAN
FORETRAR proqram for predictipng ofE-desiqn
rerformance of centrifugal compressors
{ NASA~TH=D=T457 ] NTU-=10024

FRACTORE MECRANICS
The application of fracture mechanics to the
design of the barrel and driver tube of a
kypersenic gun tunnel

A74-10434
Haterial selection procedures for advanced
transport aircraft
[ SAE PAPER 730884] AT4-11602

Creep fracture pechanisps in alumipam alloys

LT4-11736
FRAHCE
Aerospace activities
N74=-10897
FRERNCH SPACE PRUGRAMS
Prospects for aerospace research
&74-11094

FREQUENCY CONTROL
The plapar pressure pulse generator = A new
dynanic 4istortion geperator
[aYLia PAPER 73-1317)
FREQUENCY HODULATION
4 low cost telemetry system --- for use in small
small drone aircraft
[ PB~222403/8]

A74=-11312

WIL~10165



FREQUERCY RESPONSE

FREQUBHCT BRESFOHSE A
Ipvestigation of the characteristics of tubular
picrophone windscreens for in-duct fan sonnd
power measuremnents
A74=-12126
FRICTIQE
study of elastoplastic deformation with friction
in hvdrocarbon media =-=- with application to jet
engine fuels
T AD-T7652897])
FPRICTION PACTOR
Information on the use of data iteas in the series
hodies 02,08
[ESDU-BODIES—02.04%,00~-AMEND-A ]
FOEL COMBUSTION
An experimental investigation of techaiques for
reducing ob{ecticnable exhaust erissions
[ATRA PAPER 73-1324]
FOEL CORSURPTION
Boeray trends and their future effects uponr
transportation =-~- applied to rail, truck, and
air carqo operations an@ private emergy uses
[ P-5046] NTU=11791
CoNTROL
sinplified fuel contrel approach for low=cost
aircraft gas turbines
[SAE PAPER 7303881 i
Aerospace fluidics applications and circait
manufacture
[SAE PAPER 7308881
FUEL INJECTION
Supersonic combustion of hydrogen injected
perpendicular to a ducted witiated airstreanm
TAIAX PAPER T73~132217 A74=-11310
Simplified physical model of spray combustion in a
gas turbine engime

RT6-10717
H74-10011

ATé=1131¢

FUEL
A
a7u-10802

174-11604

ATG=11451
Loy NOx emission combustor for auwtopeohpile -=-~
evaluation of verious fuel injection methods

[ PB~222075/41 R74-10745
POEL PORPS
aviation turbine fuel and its leubricating qualities
A784-1173%

FOEL SPRAIS
An empirical model for calculating the critical
conditions of flame stabilization

AT4-11824
FOEL TAHKS

Aircraft fuel tank entry wall-projectile

interaction studies

T AD-T765€671 KE74=10066
Loy <ost, fiber glass reinforced plastic fuel

tank, wvolume 1 --- for A-7 aircraft applicgation

[AD-766361] N74-10Q929

Low cost, fiber glass reinforced plastic fuel
tank, volume 2 =--- developnent and evaluation
for application to a-7 aircraft
[AD~766400 ]

FOLL SCALR TESTS

Current developments in mein rotors at Bell
Helicopter Company --- multibladed concepts,
frequency placement
[ATAA PAPER 73-11601 274-10511

Full-scale tests of an awvgmentor VTOL concept —-=
efector-in-wing configuration
FaTah PAPER 73-1185)

FORCTIONS (MATRAEBATICS)

Iaverting the waepping fanction -—- coefficients
for circle-airfoil transformation function
expansion

R74=-10931

LT4-1122%

AT4-10070

GAS BRARINGS
The whirl instability of a rigid yrotor in a
flexibly supported gqas lubricated journal bearving

AT4-11441
Dynamical pressure distribution ipn aerodynamic
bearing
A74-11899
GAS FLOW
Hologran study of gas flow ip a ballistic wind
tonnel
A7H4=11414
Baundary value problems of two-dimensional
isentropic gas flow
AT74=-1143C

SUBJECT INDEX

Koise tests of a high-aspect-ratio slot nozzlg
with varlous V-qutter target thrust reversers
[ NASA=TH-X-71470Q1] N74=10037

An experimental investigation of am acoustic
method for measuring gas nass flow
[AD=-766419)

AEDC Fiscal Year 1974 Air Force technical
obiective docenment =-= facility impreovements,
test technigues, instrukentation, gas
properties, and wind tunnel and flight test qata
conparisons
[aD=-7667191]

GAS GENERATOES

Gas generator design for a wide wariety of APRg
applications
{AIrA PRPER 73-11691] ATu-12916

Fluidic emergency roll coatrol system --- for
energency aircraft control following Fallure of
primary roll control system

B74-10340

H74-% 1403

[ NASA-CRE~114588] ¥74-100448
GAS JETS
Heasuring the radiation of a vertical gas Jet
174-11500

GAS LUBEICANTS

Gas-lubricated foil bearings for high speed
turbozlternator ~ Construction and performance
[ASME PAPER T3-LUB-5] AT74~12332

GhAS STREANS

Mixing and combustioh processes in jet enqings ===
physics of linteraction of droplets or solid
particles with gas stream
{2D~-766030 ]

GAS TEMPERATURE

Tarbine inlet gas teaperature sensor for engine
control —~-= nuclear radiaticn sSystienm
[aD-765193)

GAS TURBINE BRGIFES

Designing small gas turbine engines for low noise
and clean exhaust
[ 3IRA PAPER 73-11341 AT4=-10507

Inpact of emnission requlaticns on gas turbine
coxbustor design
fAIAR PAPER 73=11557% 3174=-10508

Oncertainty in gas turbine measurements --- bias
and precision error aodel
[AIAd PAPER 73-1230)

Hixing of multiple dilution jets with a hot
primary airstream fer gas turbine combustors
[2Iak: PAPER 73-1289] 178-11270

Developpnent of a turbine inlet gas temperature
measurement and control systen uszing a floidie
temperature sensor
(ATI2AR PAPER 73-12311 A74-11272

Prediction of aircraft gas turbine RO/x/ emission
dependence on engine operating parazeters and
ambient conditions
[ATA2 PAPER 73-1275] AT4-11287

Measurenent of gas turbine exhaust pollutants by
Rapan spectroscopy
{ATAR PAPER 73-1276} a74-11288

Impact of erission requlations on future gas
turbine engine combustors
[ATAA PAPER 73-12771 274-11289

pualitative effects of cycle variables on turbine
engine performance and =stability
[AI23 PAPER 73-1313) A74-11310

Cost - The emerqing aerospace technology =--
applications to gas turbine engines
[ALAA PAPER 73-1327]

Modeling of gqas turbime combustors

E74-10741

R74-10461

a74-11255

a70-11318

AT4-1T034
Simplified physical model of spray combustion in a
gas turbine eongine
A74-11851
Some aspects of inlet/engine flow compatibility
ATH-11618
Experimental investigation of the wvibrations of a
gas~turbine engine rotor

ATB-12012
Gas turbipe engine mainshaft roller bearipg-system
analysis
[ A3KE PAPER 73~LUB-J1 A78=-12710

High temperature cooled gas turbines (analysis and
desiqgn}
[ aD~766031} NT4=10740
Low MOX emission combustor for automobile =--
evaluation of various fuel injection aethods
[ PB-222075/4 ] ¥74-10745



SOBJBCT INDEX

Low NOx eRissicoh combustor for antomebile gas
turbhine epgqines === desiqgo and tests of two
research combustors
[PB-222340,/2] FT4-10746

The econodic efficiency of raising the flying life
and reliability of gas=tarbine enqines
TAD=767027 R74=11601

Current and future pmaterials usage in aircraft gas
turbine enqgines
[aD-7663341

GAS TURBINES

A simplified fuel control approach for low-cost
aircraft gas turbines
[SAE PAPER 7303881 AT4-10802

3 sinplified approach for estimating manufacturing
cost at the part level
[SAE PAPER 7309081 BRT74-11584

Turbine inlet gas temperature semsor for engiue
control =-- nunclear radiation system
[AD-765191 ) W74=10461

Aviation gas turbine enqgines (selected portions)
[AD-756810§ H74=10751

GEAR TEETH

2 life study of AISI M=-50 and Super Nitralloy spur
gears with and without tip relief
[ASHE PAPER 73-L0B-381

GEARS

Dynamic test of gears manufactured by advamced
forqing techniques
[AD-765491]

GRIGER COUNTERS

High sensitivity 1000F gas aultiplication OV flawme
detector for aircraft
[AD-T66960 ]

GENERAL AVIATION AIRCEAFT

Designing for noise and emission control in
general aviation
[AIaA PRPEFR 73-11581 274=-10509

tpplication of military human factors technigques
to qgeneral aviation accident prevention

NT4-11604

ATGH=12352

K74-1048Y

N74-11296

L74-108B0D
New airfoil sections for general aviation aircraft
--- cruising and flap development tests
{SAY PRPER 73087%] ATU4=11606
Lightning effects ob general aviation aircraft

fFRA-RA-T73-32(2)] N74-10040
small ¥/STOL aircraft analysis. Voluae 2:

appendices —~- to determiae current apd future

.general aviation missions and performance

requirenents

[NASA-CR=11846291] N74-10045

study of asall turhofan engines applicable to
general-aviation airccraft
[ NASA-CR-1146301
GBODESY
Geodetic analysis of Skvlab altimetry preliminary
data = SL/2 EREP pass 9 === time series analysis
of geoidal heights

H74=10725

[E74-100861] N74=-11197
GEQIDS .
Gecdetic analysis of Skylab altimetry preliaminary
data - SL/2 EREP pass 9 ——— time series-analysis
of geocidal heights .
[E74=10C86) N74-11197
GEEMARY

visual landings in regional and local airperts
[HRSR~TT-F-151771] K74-11093
GLASS FYBER REINFORCED PLASTICS
military aircraft =-- stroctural design with fiber
reinforced conposite materials
174=- 10496
6LIDE PATHS
Rircraft incident report: FEastern Air Lines,
Incorporated, Boeimg 727-225, N8B43E, Toledo,
ohic, 10 April 1973
[HTSB-AAR-73-17] R74-10050
3 feasibility study and prelipinary evaluation of
the use of a biased glide slope technique for
noise ahatenent approach
[FaA=-RD~73-153) H74-10618
Evaluation of ILS lecalizer sigoal specification
during grounrd rellout
[AD=-T65761]
GLIDBRS
Wotorless flight research, 1972 —-- glider design,
airframes, and soaring flight developments
[HASA-CE-2315) - R74=-10051

H74-10623

GYROCOMPASSES

GOVERYMENT FROCUREMENT
The influence of design to ¢ost and prototyping on
the A-10 aircraft
[SAE PAPER 7308901 AT7H4-11598
Infiluence of prototype concept and cost ceilings
on airframe design and manufacture of the YF=16
lightweiqht fighter
[ SAE PAPEE 730898]
GRAIM BODNWDARIES
Creep fracture mechanisms in aluminam alloys

A74=-11600

ATU-11736
GRAPES (CHARTS)
Transport vehicles ~ Weigktis and loads =-=
compercial aircraft
L70=12452

GRIDS
Investigation of the effect of gqrids on the
characteristics of a turbulent flow --- for wvind
tunnel applications
[aD=765999]
GEOOND BASED CONTHOL
A synchroniged discrete-address beacon system ——-
for air traffic coontrol improvement
[FAR-EN=74-3] ' H70=-10622
Some user benefits achievable fros an advanced air
traffic management system

N74-10328

[R~1320~D0T ] N74-11435
Cost comparisons of advamced air traffic

nanagement systens

[E-1319-D0OT ] R74-11436

GROUND EPFECT MACHINES
S5tudy of heaving motion in air cushion vehicles
{ KASA=TT-F-15106 1] N74=-10038
Some perforsance characteristics of the Bell 100
ton surface effect ship =--- based on
conputerized simelation

[ AD-765689] i N74-10062
STOL tactical aircraft investigation. Volume 6:

air cushion landing system study

{AD=T6664L] N74=-10940

GROOND STATIONS
Wind tunnel and field investigations of shapes for
balloorn shelters
[ NCAR-TH/EDD-821
GROUND SUPPDET EQDIPMENT
AEROSAT qround environment and test plas -=-
aeronautical satellites for ATC

NT4-100156

. AT4=-12191
Pollution in the ground support enviromment —-- at
Naval air facilities
[AD-764854) N74-10602

GROU¥L TESTS
Dynamic sirulation of CONFLOW = B facility to
provide hot—-gas ground testing of air-breathing
nigsiles under simulated flight conditiecas
[AIAL PAPER 73-12811 ATL-11202
conparison of ground and flight test results using
a podified F106B aircraft
[AL4A PAPER 73-13051
GROUND WIND
An analytical and experimental study of imlet
ground vortices
[AIAA PAPER 73=1313)
GROOND~-AIR-GROGHD COMKORICATIONS
Civil air pavigation equipment, on the ground and
in the air

A74-11308

A74-11309

: ATu-11094
GUIDE VANES
Radially leaned outlet quide vanes for fan source
nolse reduction
{ HASA-CR—-134486]
GTRO HORIZONS
The application of the vertical gyroscope for the
artificial horizom =--- lov visibility air
pavigation

n74-11597

A74-10B25
Solution of the equations of motiob of a
gyrohorizon compass at finite deviation angles
from the meridian
AT4-116B5
GYROCOMPASSES
Solution of the equations of motion of a
gvyrohorizon compass at finite deviation angles
fren the meridian
AT4-11685



GYEQSCOPES

GYROSCOPES i
The application of the vertical gqyroscope far the
artificial horizon ==- low visihility air

navigatiocn
. AT4-10825
Study of unconventicnal gyroscopic apparatus. I
ATB-12444
HAHGARS

Wind tunnel and field investigations of shapes for
balloon shelters

{ NCAR-TR/EDD=821 N74-1D016
HAWKER SIDDELEY ATLRCERAFT
HS. 146 === short haul passenger aircraft
ATG4«1132%

HAZE
The light-scatterinq matrix and types of optical
weather --- atmospheric aerosols, haze, foq,
drizzle
A74=-10783
HEAT BICHARGERS
The friction and wear characteristics of
plasma-sprayed NiO-CaF2 in rubbing contact with
4 ceramic matrix
[ASLE PREPRINT 73LC-1B-3}
HEAT PLDX
A sioplified metbod for studving the aerodynamic
heating of axisymmetric bodies at an anqle of
attack

A75-12306

A74-12441
HEAT RESISTANT ALLQYS
Bffect of several netallurgical variables on the
thermal fatigue behavior of superalloyvs
aT4-10622
HEAT TEARSFER
Deck heating effects due to VIOL jet exhaust
impingement
[AIAR PAPER 73=11821
RELICOPTER CCHTROL
Cantrel of helicopter vibration using the dvnamic
antiresonant vibration isalator

ATU-11227

[SAE PAPER 7308921 A74-11557
HELICOPTER DESIGHN
Helicopter rotor blades -—— design with fiber
reinforced epoxy resin bonded compcsite waterials
A74-10498
Current developments in main Totors at Bell
Helicopter Company --- pultibladed concepts,
frequency placement
[ATAA PAPER 73-11607 A74-10511

Progress in France in the last ten vears in the
field of helicopters - Prospects for the ten
years ta come
AT4-11097
The main rotor bifilar absorber and its effect on
helicopter reliability/maintainability

[SAE PAPER 7308941 A74-91595
Nodalization applied to helicopters --- wvibration

isolation

{SAE PAPER 730893] A74-11596

Torsion-flap=lag coupling on helicopter rotor blades
A74-11843
Same coonclusions regarding the aercelastic
stability of hinqgeless helicopter blades in
bover and in forward flight
A74-11844
An investigation of the wibratory apd acoustic
henefits obtainable by the elimination of the
blade tip vortex
274=11845
Specialists Meeting on Belicopter Rotor Prediction
Hethods
[2GARB-CP=-1221
Botary wing design aethodologqy -—-- hased on
bonlinear aercelastic blade loads analysis
N74-10909
Current loads technology for helicopier rotors —--
basad on rotor loads compoter progran for
deterninieq fatique design loads

R4~%0908

N74-10910
Prediction of helicopter rotor loads =-- based on
alternating aerodyrnamic loads imposed om rotarcy
wing and rotor hnb
R74=10911

A=24

SUBJECT INDEX

Helicopter rotor loads predictions --—- assunptiong
and techniques for pumerical analysis of
aetodynamic loads

H74-10912

Botor systee design and evaluation using a genera)

purpose helicopter flight simulation program
W74-104913

The prediction of loading actions on hiqh speed

semi-riqid helicopters

N74~10914
Loads prediction methods for hingeless rotor
bhelicopters
¥T9-105815
Inteqrated rotors/body loads prediction
¥74=10916

BELICGETER ENGINES
Proqress in Prance in the last ten years in the
field of helicopters - Prospects for the ten
years to come
L74=11597
Design competence - The mainspring to cost reduction
(ATAR PAPER 73-11871% L74-11230
Lycomings LTS 101 - Low cost turbine power in the
600 hyp class

[ SAE PAPER 730911 A7U-11562
S5pring overriding aircraft clutch -~= for

multiengine belicopters

[AD-766309 N74-10073

Bajor Ttem Special Study (MISS). CH-S4A turbine
angine
[ AD=-766228]
HELICOPTER PERFORKANCE
b belicopter £light performance system using an
L3I microprocessor === for calculating qross
weight
[ AD=-7656801 ¥74-10054
Besearch on aircraft dynamics for subsonic flight
[ AD=7656&57§ H74-100861
HELICOPTER PROPELLER DRIVE
Major Item Special Study (HISS).
assenhly (APP)

N74-10738

CH-544 clutch

FAD-766226] R74-10057
Spring overriding aircraft clutch —-- for

munltiengine Lelicopters

[ AD~7€63091 R74-10073

HELICOPTER WAKEBS

Study of the elactrostatic field and charge
distribation in a vortex seeded with dust
[ AD=-766815]

BELICOPTERS

Evaluation of the adhesive bonding processes used
in helicopter manufacture. Part 4:
Nendestructive inspection of adhesive bends
using holographic techniques
f AD-765855 N74-10480

Technical evaluation report on Pluid Dynamics
Papel Speclalists! Heeting on Aerodymamic Drag
[ AGRRD-AR-58 } N74-10905

Hanufacturing Methods Technoleogy (MM/T) for
ballistic-tolerant flight control components
[AD=766744 ) K74-10933

Study of the electrostatic field and charge
distribution in a vortexr seeded with dust
[AD-766815]

Helicopter vwisual aid systen

H74-109%1

H74-10961

N74-1169%
HIGH ALTITODE
Sonic booxm analysis for high altitude flight at
high Mach number
TAIAA PRPER 73-1034]
HIGH STRENGTH STEELS
Rk life study of AISE E-50 and Super Nitralldy spur
qears with and without tip reliet
[ ASME PAFPER 73-LUB-~381
HIGH TEMPERATURE ENYIRONMRNTS
fiigh temperaturs cooled gas turbines {apalysis and
design)
[2D=-766031]) N74-10T4G
HIGH TEMPERATURE LOUBRICANTS
Microfog lubricant application system for advanced
turbine engine components, phase 3 -~ wetting
characteristics and deposit forming tendencies
of lubricants
[ YASA-CR-121271)
HOLOGRAPHIC INTERFRROMEBTRY
Hologram study of gas flow in a ballistic wind
tunnel

AT74=12224

AT4-12352

H74-10730

ATg-11014



SUBJECT IRDEX

HOLOGRAPHY
Bvaluation of the adkesive bonding processes used
in helicopter manufacture. Part O:
Nopdestructive inspection of adhesive bonds
using holographic techniques
[ AD=-T65455
AQRN ANTERNAS
Inprovement of perforeance characteristics of a
class of broadband circularly polarized antenpas
=== for use with tactical airborne jamming
eguipment
{AD-7664731
HOVERING STABILITY
Some conclusions regarding the aercelastic
stability of hingeless helicopter blades in
hover amd in forward flight

R74-10489

H7U4- 11665

B74-11844
HOMAN FACTORS ENGIEEERING
Application of military human factors technigues
to general aviation accident prevention
174=-10880
BOBAN PREFORMANCE
Speech intelliqibility testing with the modified
rhyme test in aviation type noise
[AD-765470
HYBRID NAVIGATION SYSTENS
Beduced order filtering with applications in
hybrid navigation ~--- ninimue variance Kalman
filter algorithm

K74-10159

ATH-32177
Tactical hybrid navigqation scheme for mized
community coordination ~-- inteqrated
conrunication and global interface capabilities
AT7G~12179
Application to zone navigatiom /B/Navw/ of kybrid
navigation systeams
B74=-124846
"HYDRAULIC ANALOGIES
Boundary value problems of two-dimensional
isentropic gas flow
174-11420
BYDEAULIC FPLUIDS
Lithium socap dispersions as drag-redacing
hydraulic fluids
[ASLE PREPRINT 73LC-5B-2]
Aydrofluidic servoactuator developnent
[ap-766309]
HBYDROCAEBOR COMBUSTION
Swicling flow coabustior — Fuadamentals and
application --- hydrocarbon-air flame velocity,
turboiet afterburner applicatiom
[AIAB PAPER 73-12501 .
Modeling of gas turbine combustors

A78-1231€

H74=-10491

AT4-11271

AT4~-11430
HYDROCARBON FUELS
study of elastoplastic deformation with friction
in hyvdrocarbon media —-- with application to jet
engine fuels
[ AD-7659971
HYDRODYNANICS
Hydrodynamic forces on osegillatirg and
nonoscillating seooth circular cylinders in
crossflow —--~ for towed bodies
[ap-7670227
EYDROPOIL CHRAFT
Control failure simonlaticns of the PHM hydrofoil
craft using a 1/20-scale dynamic model with
automatic control
. TAD=-T66098]
HYDROGEN
Conclusions and recommendations -=- for problems
in enerqy situwation, air transportation, and
“‘hydrogen fuel

NT4=-10717

A74=-11125

R74~10338

N74-11748
HYDROGE¥ PUELS
Supersonic mixing and combustion studies of ducted
" hydrogen—air flows at am inlet air Mach namber
‘of 2.6
[2IAA PRPER 73-13201
supersobic combustion of hydrogen injected
perpendicular to a ducted witiated airstrean
[ATAA PAPER 73-13221) ATh~11318
The case for hvdrogen fueled trapsport aircraft
[ATa2 PAPER ¥3-13231 R74~11315
An initial step: 1A demonstration project ---
propoting subsonic, bydrogen-foeled aircraft
N74=-11747

A78=-11313

INRRATIAL HAVIGATION

BEYFERSONIC AIRCRAFT
Multistage aerospace craft --- perspective
drawvings of conceptual design
{NASA-CASE~YMF-02263]
HYPERSONIC PLIGHT
in enpiTical equation for prediction of tranmsitionm
location on cones in super-or hypersonic flight

NT74-10907

[ AD-T755692] KT4=10032
HYPERSONIC PLAOW
Theorvy of hypersonic flow about a wing
AT4-12205

Analysis and desiqn of three dimensicnal
supersonic nozzles. Volume 3: A design
techrique for multiple nozzle configurations
[¥ASA-CR=-1323527] N74=11115
analysis and design of three dimensional
supersonic noZzles. Volume 4: Similarity laws
for nozzle flows
[ HAS:=-CR-1323531]
HYPERSOBIC HEAT TBANSFER
Laminar heat transfer on sharp and blunt
ten-deqree- cones in conical and parallel
low-density flow --- measurebents in hypersonlc
wind tunnels
[ap=-7655461
HYPEHSORIC SPEED
Effect of geometry variations on lee-surface
vortexr-induced heating feor flat-hettom
three-dimensional bodies at Mach &
[HASA=-TH-D=T7487] N74-10318
Turbulent boundary laver growth at hypersonic speeds
-=~ poting dependence on wall temperature ratie,
pressure gradients, and viscous lnteraction
parameter
[ IC-AERD-73-081]
HYPERVELOCITY PROJECTILES )
External burning assisted projectile -~ Theory and
experirent
[2IA2 PAPER 73~-11931
HYFERVELOCITY WIND TUNBELS
The application of fracture mechanics to the
desiqn of the barrel and driver tube of a
hypersonic qun tunnel

Ha-1111%

R74-10869

¥78-11112

AT4=-11234

A74=-10434
ICE -
Ice anrd landing suprface demouldipg: Replica
fabrication .
[ FFA=-MEMC=-90 ] N74-10541
ICE PORMATICE
An analytical stundy of icipg simulatien for
turbine engines in altitude test cells
{LIdh PAPER 73-12801 AT4=12938

ICE MAPPING
Airborne profiling of ice thickhess using a shart
pulse radar
[ KESA-TH-¥-714811
IAFPACT RESISTANCE
Impact resistance of fiber conposite blades used
in alrcraft turbine engines
{NASA-CR-134502)
IMPACT TESTS .
pircraft fuel tank entry wall-projectile
interaction studies
[AD-765667]
IN-FLIGHT MOMITORING
Introduction to advanced systems monitor --—- for
fligqht crew ahd pairtenance data
[SRE PAPER 7309531)
INCOMPRESSIBLE FLOW
Finite slement solution of the incompressible flow
over an airfoil in a nonuniform stream

H74=-11204

N74-10726

NT4-10066

274~11556

AT4~11426
lerodvynanic centre in two dimensiecnal flow
[ESDU=~AIRCRAFT-00.0 1. 5-AMEND-21 N74-100180
Computation of vortex models for wings at hiqh
angle of attack in incompressible flow

[FFA-RU-653 ] N74-10013
Throughflow theory for turbomachines
[AD-7665371 NT4-11602

INERTIAL NAVIGATION
Civil air navigation eguipment, on the ground and
in the air :
r74=-1109%



INPORMATION SYSTEMS

INFORARYION STSTEMS
New concepts of visuvalization for aircraft ---
instraument panel display inteqration
BT4-12447
IOLET PLOW
2n apalytical and experimental study of inlet
qround vortices
[AI22 PAPER 73-1313] AT8~-1130%
Some aspects of inlet/engine flow compatibility

AT8=-11618
The effect of inlet-noise suppression on
propulsion system design
TAIZR PAPER 73-129%41 A74~12942

Turbine engine exhaust nozzle performance ===
inlet flow conditions effects
FATAR PAPER 73-1302] A74-12947
Sope desiqn considerations for supersonic cruise
nized compression inlets
[HASA-THM=-X=-T71460) E74-10021
Conparison of predicted and measured lov-speed
verformance of tvo 51 centimeter-diameter inlets
at -incidence angle
[HASA-TH=-X=-2937] N74-10026
Turbine inlet gas texperature sSensor for ehgine
control --- puclear radiation system
fap-765193)
INLET HOZZLES
Investigation of flow parameters in a turbine
stage with a nonuniform inlet

Fu-10461

AT74-10255
I¥STRUNENT AFPPROACH
Rircraft incidemt report: FEastern Air Lines,
Incorporated, Boeing 727-225, B8343E, Toledo,
Ohie, 10 april 1973
[ NTSB-AAR~73-17]
INSTROHERT® EERORS
Uncertainty in gas turbine measuresents ——= hias
ard precision error andel
[ATaa PAPER 73-12301
IRSTRUHENT LANDIHNG SYSTBES
4 feasibllity study and preliminary evaluation. of
the usc of a biased qlide s=lope technigue for
noise abatement approach
[FAA-RD-7?3-1531 BT74-10618
Evaluation of ILS localizer signal specification
during ground rollout
[AD-T765761] N74~10623
Preliminary assessment of the microwave landing
systen requirements for STOL operations
[RASA-TM=X-62310] B4=-11431
Modern beaconing in airports for bad weather flights

K74-10050

AT4=-11255

{¥ASA=-TT-F-151781] N74-11433
INSTRUHENTS
AEDC Fiscal Year 1974 BAir Force technical
obiective document ---— facility improvenents,

test technigques, instrumentation, qas
properties, and wind tunmel and flight test data
collparisons

{AD=766719) KT4-119863
INTAKE SYSTENS
F-14 inlet maneuvering capability
[AIAA PAPER 73-12731 374=-11286

Some design considerations for sypersonic cruise
mixed compression inlets
[BASA-TM-X-714601 PT4=-10021
Comparison of predicted and measured low=speed
performance of two 51 centimeter-diameter inlets
at incidence anqgle

T HASA-~TM=X-2937 N74-10826
INTEGRAL EQUATIONS
Scattering by a conducting aerofoil =--—
electromagnetic radiation
AT4~11908

INTEGRATED CIRCUITS
& helicopter flight performance system using an
L5T microprocessor ——=- for calculating gross
weight
[AD-76568D 1
INTERCEPTION
Flexibility in computer-assisted radar -
Controlled interceptions --- software in air
defense

W74-10054

ATL-12406
INTERFERENCE DRAG
The inprovement in Mach number distributior and
Leduction of pressure fluctuations in the
transonic working section of wind tuenel 5.1
fWRE-TN—925] N70-90303

SUBJRCT INDEX

IHTEENRTIONAL COOPERATION
air and space hi-jacking --- crimipal aspects

AT4-12873
INTERROGATION
4 cylindrical phased-array antenna for ATC
interrogation
A7%-10018

ISYISCID FLOW
herodynanic characteristics of aerofoils in
compressible inviscid airflow at subcritical
¥ach Dumbers
[ ESPU-T2024~RNEND-A )
IOFOSPHERIC SQUNDIRG
Desiun congiderations Ffor the calculator, altitude
ML-646 (IE-1/UM}

F74~10005

[ AD-766699] K74-11295
ISENTEOPIC PROCESSES
Boundary value probleas of two-dimensional
isentropic gas flow
ATH=-11430
J
J-2 ENGINE
Sea level side loads in high-area-ratio rocket
engines
[AIAR PAPER 73-1284] A74-12940

J=93 ENGINE

Emission measurements of a J93 turboiet engine

{ AD-766648 1 K74=-11605
JET AXHCEAPT

Blectroaic display mechanization for monitoring
aircraft parareters
{ SAE PAPER 7309561 A74-11555

Haintainability concepts used in the design and
operation of Douqlas commercial jet aircraft
[ SAE PAPER 7310881} ATH-11603

JET ATYRCRAFT BOISE
An experimental study of subsonic Fet noise and
conparison with theory
ATU=10271
issessnent of fets as acoustic shields by
conparison of single~ and multitube SUppressor
notzle data
FAT42 PAPER T73-1001] AT4-1105¢

The effact of neoise constraints on ehqgine cycle
optinization for long-hanl transports
[AIAA PRPER 73-12921 27T4=11298

Heasured jet noise compared to California noise
codes and health criteria

A7&-11420
45T - b fifth enqine for emvironmental consideration
[ SAE PAPER 730899} 274-11590

Propulsion technology advances needed for a quiet
supersonic traansport
{ SAE PAPER 7308981 A7y-11591

Jet noise suppression systems for high=speed
aircraft
[ SAE PAPER 730897) BR74=11592

Aiqhly noise suppressed bypass 6 engine for STOL
application
[ATAA PAPBHE 73-10311] ATY-11799

On the theory of jet noise and its applications
-~~ Lighthill thecry
{ ATLA PAPER 73-987 A74-12218

A positive approach to the problens of aircraft
noise
[RIAA PAPER 73-11571 ATuY=-12227

The Q-Fan Demonstrator Bngine ~-- wariable pitch
fan engine design and tests
I ATAA PAPER 73=-1215] AT§-12929

Military aireraft noise --- abatement progran
[2Ia% PAPER 73-1291) A74=-12941

Influence of noise constraints on supersconic
transpert engine design
[AIRR PRPER 73-~12951]

BC-9/0T8D refan, Phase 1 =-- technical and
econonic feasibility of retrofitting Dc-%
aircraft with refan engine to achieve desired
agoustic levels
I NaASA~CR-121252

JET ENGIKRE FUELS

The case for hydrogen fueled transport aircraft
[AIAA PAPER 73-13231 A74-11315

An evaluaiion of the relative fire hazards of jet
4 and jet B for commercial fligqht
[NASA-TH-X-71437]

Aviation turbine fuels, 1972

AT4-12943

¥74-10729

R74=-10709
N7R=-11592
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JET EBMGINES
ip analytical and experimental study of inlet
ground vortices
TAT2aA PAPEE 73-1313] A749-11309
kn empirical model for calculating the critical
conditions of flame stabilization
AT4~11824
cost impact of mission requireaents on fature
engipe desiqn selection
[AIAR PAPER 73-11861 ATUY=12522
Mizing ahd corbnstion processes in jet engines -—-
physics of lnteraction of droplets or solid
particles with gas strean
[LD~766030 1 N74-10741
The economic efficiency of raisimg the flving life
apd reliability of gas—turbine engines
[AD=TE7027Y ¥T4-11601
Sensing jet engine performance and incipient
failare with electrostatic probes

Fap-766653] B74-11606
JET EXHAUST
Deck heating effects due to VTOL fjet exhaust
impingenent
[AIAR PAPER 73-11821 AT74-11227

analysis of stratified and closely spaced jets
exhansting into a crosstlow —-— aerodybamic
characteristics of 1lift-fet, vectored thrust,
and 1lift fan V/STOL aircraft
[ NASA-CR~1322971
JET FLOW .
Near—-field trajectory of turbulent jets discharged
at various ionclinations into a uniform crossflov
AT4- 10568
Noeise gqeneratjon by ducted combustion systems -=-
resopant oscillations
(ATaa PAPER 73-10247 AT4=12223
Exploratory investigation at Mach numbers fronm
0. 480 to 0.95 of the effects of jets blown over a
wing
[WASA-TN-D-T3671
JET IBPINGENENT
Deck heating effects due to VIOL jet exhaust
inpingement '

N74-11118

HN74=10014

{ATAR PAPER 73-1182) ATU-11227
¥r0OL recirculation and impihgement model testing

-—= flow fields in qround effect test

[AIAR PRPER 73-1183] ATH-11228

JET LIFT
¥T0L vecirculation and impingement
=== Flow fields in ground effect
[AIRA PAPER 73=11E3)
JBT MIXING PLOW
Nizxing of multiple dilution fets with a hot
primary airsirean for gas turbine combuastors
(AIAA PAPER 73-12891 E74=11270
Supersonic mizing amd copbustion studies of ducted
‘wydrogen-air flews at an inlet air Mach nomber
cf 2.6

nodel testing
test
AT4=-11228

[4Yin PAPER 73-13201 A74-11313
JET PROPULSION
The technical evolution of aircraft
E74-11092

JOINTS (JUNCTIOHS)
Improved fastener systems for fatigue and sealing
redupdancy of lov shear transfer jolunts
[SRE PAPER 73209017 AT4=11589
Keved joint performance under keavy load aircraft
[AD—TSGJDG] N74=-11101
JOURNAL BEARINGS
The whirl instability of a riqid rotor in a
flexibly supported gas lubricated Journal hearing
A74=110441
Instability of rotors in MHD jourpal bearinqs
AE74-118245
Dynamical pressure distribution im aerodymamic
bearing
a749-11894

K
EALKAN FILTEES
Reduced order filtering with applications in
hybrid navigation --= minimap variance Kalman
filter algorithm
A74-12177
Range-rate frof& DME-air data zeasure@ents —-- for
aircraft radial velocity estimation
AT4-12182

LEADING EDGES

KERMEL FONCTIQHRS
Derivation of aerodynapic kerpnel functions
A74-10572
EINETIC EQUATIOHS
Solution of the plane problem of the aercdymamics
of a rarefied gas on the basis of Beltzmann's
kinetic equation
. LT4-10576

LAMINAR BOUNDARY LAYER
Nonlinear stability theory ¢f the boundary layer

BRT4-11155
Prevention of transition over a backward step by
suction --- lamibar boundary layet centrol
AT4=11339

Control of supersonic wind-tumnel noise by
lapinarization of nozzle-wall boundary laver

[ NASA-TH-X-2879% N7u-11119
LAMINAR PLOW
Pragq of streamline solids of revolution
{transition at mnese)
[ESDO-BODIES-02,04.0T-A¥END-A ] N74-10311

LABIEAR HEAT TRARSFER
3 simplified method for studying the aerodypamic
heating of axisymmetric bodies at an angle of
attack
AT4-12481
Laminar heat transfer on sharp and blunt
ten-deqree cones in conical and paralilel
low-density flow --— aeasurements in hypersonic
wind tunnels
[AD-765546]
LANDING
Measurenent of turbulence japuts for V/STOE
approach paths in a simulated planetary boundary
laver
[UTIAS=1891
LAYDING AIDS
Apnalveis and design of a capsule landing systenm
and sitface wvehicle control system for Hars
exploration

H74-~10869

N74-11661

{ WASA-CR-1360691] NT4=11077
Ground lighting equipment =-- landing aids
[ HA5A=TT=F=15176 1 A74-11¢092

yisual landings in regiopal and lecal airports
[ ¥ESA-TT-P-15177]) N7U=11093

Prelininary assessment of the microwave landing
systen reguirements for STOL operatioons
[ NASA-TM=-%-62310]

LANDING GEAR

crashworthy landing gear study --- to establish
energy-absorbing design criteria applicable te
rotary wing aireraft -
[AD=-76548%] NT74-1Q0060

Lateral distribution of aircraft traffic --=-
application to pavement design criteria for
airgraft vwith complex landing gear
[ AD-7654357 H74-10304

Service loads on nose landing gears of the F-1084
airplage ==~ by statistical analysis

H74-11831

[ LEF—-TB-103/1272] H74=-10928
STOL tactical aircraft investigation. Volume 63
Air cushicen landing system study
[RD-T666H4 ] H7=10940
Model studies pf crosswvind landing-gear
confiqurations for STOL aircraft
w74-11680

LANDIRG LOADS
Service loads on nose landing gears of the FP-104
airplane === by statistical analysis
[LEF=-TB=103/1972]
LASDING SIRULATION
Evaluation of ¥/5TOL research aircraft desiqn ---
landing approaches, propulsions/ceontrol, piloted
moving base simulator
[ SAE PAPER 7303471
LATERAL CORTEOL
FPlnidic emergency roll control system --- far
amerqency aircraft contrel fallewing failure of
primary roll control systea
[ WASA-CR-11458481]
LEADIRG EDGES
On the flow around the leading edqe of a ]lifting
airfoil

R74-10 924

a7u-11557

NT4-10048

R74-103996



LIFE SUPPORT SYSTEHES

The effects of leading-edge serrations on redacing
flow unsteadiness about airfoils, an
experinental and abalytical investigation
[HASA-CHE=23441 B4-10619
Effects of increased leading-edqge thickness on
perfaormance of a transonic roter blade -—= in
single stage transcnic conpressor
[ HASA-TH-D-T7U489] N74=10025
LIFE SUPPORT SYSTEHS
Cockpit air filtration requirements of the 85-1 in
a nuclear dust envirenment
FAD=-765711) HTU-10065
LIFT
Conversicn factor for profile drag increment for
part-span flaps
[ESDU~FLAPS-{02,01,07-AMEND-21] W19-10002
fxpleretory investigation at Mach nuwbers from
G. 40 to 0.95 of the effects of 4ets blown over a
ving
fHASA=-TN-D-7367] K74-100114
LIFT AUGHENTATION
Noise generation and the design of bypass lift jet
engines
A74-10984
Lift coefficent increpent due to full-span split
flap: Flap choid C.15¢c
[ ESDU-FLAPS-01,01.05-AMEND-AT n74-10003
Effect of exhaust nozzle configuratiocn on
aerodymaric and acoustic performance of an
externally blowh flap system with a guiet 621
bypass ratio engine
[ WASR-TA-X-714GE] N74-10042
Acoustic characteristics of a large-scale
angeehtor wving model at forward speed
[ BEASR-TH-3-2940 ) N74-10052
LIFT DEYICES
Derivation of eervdvyoabic kernel functions

AT4=10572
Flap noise prediction method for a powered 1ift
systen
[AIAA PAPER 73-10281 A74-11051
3} buovant tornado-pIcbe concept incorporating an
inverted lifting device =--- and ballcon
combination
[HASA~TR-D-733%1 R74- 10584
LIFT DRRG BATIC
Theorvy of hypersonic flow about a wing
p74-12205
LIPT FARS
Rempote 1ift fan study progras, volume 4§
[NASA-CR=-121277] N74-10049

LIFTIRG BODIES
The 1ifting surface theory applied to fized wings
and propellers
A74=-1099%
LIFTING ROTORS
Theoretical stadies of tone noise from a fam roter
[ HASA~CR-23541 A74~10735
LIGHT BAIRCEAFT
Investigation of the suction system apd
boundary-layer characteristics on a high-1lift,
BLC L-19 test aircraft
({2D-7663051] A74~10063
LIGHET? EHITTIHG RIODES
Pregsent and future radar display techriques =—=-
CAT, LED aund liquid crystals for BTC applications
ATH-123R2
LIGHT SCATTERING
The liqht-scattering matrix and types of optical
weather --- atmospheric aerosols, haze, foq,
drizzle
A74-10783
Study of copdensation phenomena in the ISL laser
vind tunnel gsing liqht diffusion
[ISL-RT=19/721 B74=11099
LIGHTHILL GAS MODEL
Introduction to aercodynamic noize theory
AT4-12207
LIGHTHILL KETHOD
On the theory of jet noise and its applications
==« Lighthill theory
[ATA3Z PAPER 73-987] AT4=-12218
LIGHTING EQUIPMERNT
Ground lighting equipment =--- tandiag alds

[HASA-TT=F=15176) K74=-11092
LIGHTUIHG
Lightning effects on general aviation aircraft
[FAR-WR-T73-32(2) ] N74-10040
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SUBJECT INDEX

LIYELE SYSTEHES
Optimal incomplete feedback control of linear
stochastic systems
[AD-7664501] ¥74-10071
LIQUID CRYSTALS
Present and fyutyre radar display techniques —--
CRT, LED and liguid crystals for ATC applications
A74~12382
LIQUID HEYDROGEN
The case for hvdrogen fueled transport aircraft
FAIAA PAPER 73-1323) ATU-11315
LIQOID ORYGEN
Test of LOX compatibility for asphalt and Concrete
runway materials
[NASE—-TH-X-6408581 N74-11091
LITHITM COMPOURDS
Lithiuw soap dispersions as drag-reducing
hydravlic fluids
[A5LE PREPRINT 73LC=5B«2] A78-1231¢
LOAD TESTS
The application of fracture mechanics to the
design of the barrel and driver tube of a
hypersonic gun tunnel
A74=104B4
LOBDS (FORCES)
The behavior of flexible airfield pavements under
loads: Theory and expsriments

[AD~7664801 N74=11102
LOGISTICS
High level container --- for aerial resupply of
military units
T AD-7663061 H74-10899

LOHGITODINAL CONTROL
Investigation and application of two methods of
determining co-gfficients of transfer functions
of longitudinal motion of aircraft fram measured
input and output data -—— equations of actioh
and response curve fitting
{ESRO-TT=21} R74=-10053
LOHGITUDINAL STABILITY
Lorqitudinal response of an aircraft doe to a
trailing vortex pair
ATH-11343
LORAE
Error model identification and perforuance
predictions for airhborne direct ranging Loran
AT4=-12178
LOY ¥ISIBILITY
The application of the vertical gyroscope for the
artificial horizen =-=- louw visibility air
navigation
A74=10825
LUBRICATIRG DILS
4 unique wethod for monitoring cabin air polluticn
from enqipe oil in the EB-5%7 D aircraft

[AD~7667011 N74-10932

LOBRICATION
Aviation turbine fuel and its lubricating gualities
a70=11739

LOBRICATION SYSTEMS

Gas turbinpe enqgine mainshaft roller bearing-systen
apalysis
[ ASHE PAPER T3-LUB-aJ] ATY-12T710

Micrefoq lubricant application system for advanced
turbine engine components, phase 3 --- wetting
characteristics and deposit forming tendenrcies
of lubricaats
[ #ASA-CR-121271) . Wiu-10730

MACE HWUMBER
Sonic boom analysis for high altitude filiqht at
high Mach nuwmber
[AIAah PAPER T73-10341] A7u-12224
HWACHINRE TOOLS
Selection of cutting conditions in the machining
axial-flow compressor blades on an assembled rotor
A74-12824
HACHINING
Selection of cutting copditions in the machining
axial-flow compressor hlades on an assembled rotor
E74=-120424
AAGHETIC SUSPERSIOH
Magnetic balance and suspension systems for use
vith wind tuannels
ATu=12204
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BAGHETOHYDRODYNAMIC STABILITY
Instability of rotors in 4HD journal bearings
AT4=11445
BAINTAINABILITY
The main rotor bifilar absorher and its effect on
helicopter reliability/maintainability
[SRE PAPER 7308941 aT4=-11595
Maintainability concepts used in the desigh and
operation of Douglas commercizl det aircraft
[SAE PAPER 73088%1) A74-11603
MAN MACHINE SYSTENS
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fovestigation of the characteristics of tubular
nicrephone windscreens for in-duct fan sound
PO¥Er DeasSurenents -

N74-10611

aTu-12126
MICROUAVE EQDIPHENT
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Collision avoidance and the future of air traffic
control

R74=11431

275=11191
Radar techniques for Rir Force applicatiobs in
avoidance of bird-aircraft collisions and
improvement of flight safety

[aD-755981] NT4=10068



HIGRATION

HIGEATIOR
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Gas-phase nitrogen and methane chemistry in the
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MOISE (SOURD)
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shielding qet
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OCEAN SURFACE
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ocean surface parabeters using 5193 altimetry
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OLFACTORY PERCEPTION
Odor intensity and characterization studies of
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OHBOARD EQUIPHENT
Civil air navigation equipment, on the ground apd
in the air
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Aivantages of aircraft system maturity =--
profitability
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Operational problems with the airgraft type Tu-134
in the-case of & use of the-atrcraft turbinpe
fuel T5-1
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QPTICAL BMEASUREMENT
Experimental study of shock-wave reflection upon
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Heasuring the radiation of a vertical das qet
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OPTICRL PHOPERTIES
Differential method for testing the optical
standards of cockpit wipdshields
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OPTIBXZATION
The acoustics of aircraft enqipe-duct systems
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OREGON
Terrain properties and topography from SKylab
altipmetry --- Oreqon, Utah, Texas, and Kevada
[ET4=100431 W74=-111al

ORTHOTROPIC PLATES
Buckling of orthotropic, curved, sandvich pansls
in shear and axial compression
AT74-11340
OSCILLATING CYLINDERS
Hydrodynamic forces on oscillating and
nonoscillating smooth circular cylinders in
crossflov --- for towed bodies
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OSCILLATIRG FLO®
Dynapic relazxation solution of three dimensional
subsonic compressible oscillatory flow
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OVERPRESSURE
Shuttle sonic boom = Technoloqy and predictioas
——- environmental impact
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OIIDATIOR
Sodium sulphate induced rapid ozidation of a
chropium-titanium=silicen coating op nicbium
alloy B-66
ATU~11459
OXIDATIOR REBSISTRHECE
Sodium sulphate induced rapid oxidation of a
chromium-titanium~silicon ¢oating op niobhiud
alloy B-66
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ED
PAHEL FLUTTER
Prediction of unsteady airloads for the sclution
of thke panel flutter problem of nosecones anrd
conical shell structures
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PARACHUTE DESCERT
Lauching of spall inflated balloons from cargo

aircraft --- using palletized modular airdrop
platform
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#igh level container --- for aerial resupply of
military units
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PARACHUTE FABRICS
Lightweight, variable solidity knitted parackute
fabric ——=- for aerodynamlc decelerators
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Evolution philosophy --~ Fokker F28 ajircraft
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B5.146 ~== short haunl passenger aircraft
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Besearch and developpent for fnture air transports
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PATTRERN REGISTEATIOR
Inforsation content of different rumway lighting
patterns --- vigual pattern discrimination of
landing displays
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EAVERENTS
Desiqn and evaluation of aircraft pavements - 1971
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Lateral distribution of aircraft traffic -—-
application to pavement design criteria for
aircraft with complex lapding gear
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Bffects of strain amplitude on the shear modulus
of soils
[AD=757516] H74-10804

Keved Joint pexformance ubnder heavy load aircraft
[Ap-7667¢6] EM-11101

The bebavior of flexible airfield pavements uader

loads: Theory and experiments
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FATLOADS

The Dolpkin airship with uendnlating propulsion
syatem - On-test-stand comparison with a
helicopter =-- payload capacity and engine

performance
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Transport vehicles - Weights and loads =—-—
comeercial aircraft
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5tability and dynamic behavior of two tetheread
balloon systes
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PERFORMANCE PREDICTION
L semi-ewmpirical method for predicting subsonlc
diffuser performance
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Intggrated airframe~sozzle perfarmance for

designing twin-engine fighters
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Error model igentification and verformance
predictions for airborne direct ranging Loran
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Afterbody drag flight test of the A~7E airplane
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failure with electrostatic probes
[AD=7T66653] N
PERFORMANCE TBSTS
PosSsibilities for inproved supersonic inlet
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Operational probleas with the aircraft type Tu-134
in the case of & use of the aircraft turbine
fuel TS5-1
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AEROSAT ground environment and test plan ——=
aeronavutical satellites for ATC
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Performance of transonic fan staqe with weight
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Test of a stupersonic conpressor cascade, volume 1
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Test characteristics of a welded rotor in a
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PHASE LOCKED SYSTEMS
Lov speed phaselock speed control system --- for
brushless dc motor

NT4~11304

[ PASA-CASE-GSC-11127-11 R74-10202
PHASED RARRAYS
E ¢ylindrjcal phased=array antenna for ATC
interroqation
A74-1Q018

PHOTOGRAPHIC MEASUREMENT
Photeqraphic pyrometry in an aeroballistic range
=== aerodynalic hodel serface temperature
measurement
AT76~12752
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POTERTIAL THEORY

PHYSIOLOGICAL EFFECIS
Studies of the effects of sonic boom on birds
[ FAa=-RD=-73-148] N74-10039
PILOT PERPORMANCE
LS50/pilot interaction simulator --=- for analysis
of flight hazards during approach to lacding on
aircraft carrier
{AD-T765686]
Orientation~error accidents in regular Army

NT4-10G55

aircraft during fiscal year 1970: Relative
incidence and cost
[aD=-T670281 W74=-10930

Information cobtent of different runway lighting
patterns =-=- visual pattern discrinmination of
landing displays
[ NASA=-TIP=F-15179]

PITCE (INCLINATIOHN)

Response predlctions of helicopter landing
platforas for the US55 BELENAP (DLG=-26) and USS
GARCIA (DE-1040}-Class destroyers
fAD=-T766050)

FPITCHIRG MCMERTS

Exploratory investigqation at Mach numbers froa
0.40 to 0,95 of the effects of jets blown over a
wing
[NASR=TN-D~T367 ]

PLAYETARY ATEOSPHERES

Peveloping a technology base in- planetary entry

aerothernodynamics

R74-11094

NT4-10072

N78-10014

2T4=12799
PLASHA JET WIED TUNHELS
The ablation performance of foams in a low heat flux
=== plasha arc tests on polyurethane-based Eoams
. §T8-106263
PLASTIC ANISOTROPY
L mathematical theory of plasticity for strainm
hardening waterials exhibiting initial anistordpy
fNLR-TR-72117-0] NI 4=-11719
PLASTIC DEFORMATION
Study of elastoplastic deformation with friction
in hydrocarbon media === with appllcatlon to jet
enqine fuels
[ AD~765997]
PLUNES
Cherical reactions calculations in turbulent flows
= Application to a CO containing turbejet plume

NT4-10717

[ONEEA, TP No. 1229] 174-11069
PHEUMATIC CONTROL
derospace fluidics applications and circuit
napufacture
[ SAE PAPER 730880 AT74=-11604

POLYURETHANE FOAN

The ablation performance of foams in a low heat flox

~-= plasma arc tests on polyurethane-based foams
N74=-102613
PQRODS NMATERIALS

Optimizaticen of wave capcellatioh in variable
porosity transonic wind tunnel flows
[ ¥ASE-TN-D-7432]

POSITION (LOCAPRIQN)

Provisional signal formats for the discrete
afdress beacon system --- for air traffic
control applications
[ATC-301

An optimum interference detector £or DABS
monopulse data editing --- for application to
air traffic cohtrol
[ ESD-TR-73-2531

POSITION ERRORS

Error podel identification and performance

predictions for airborne direct ranging Loran
AT4=12178

K74-11097

H74-10620

W1y=-10621

Secopdary surveillance radar in ATC ---
operational probleas
B74=12357
POSITION INDICATORS
Evaluation of ILS localizer signal specification
during ground rollont

[2D-765761) N74=10623
POTENTYAL FLOW
Derivation of aerodynamic kernel functions
A74-10572

POTENTIAL THEOEY
The behavior of axial compressor cascades in the
case of deviations from purely cylindrical flow
AT4-10030
The lifting surface theory applied to fixed wings
and propellers
A78-70599



PRECESSION

PHECBSSIOR
dolution of the equations of motion of a
gyrobhorizon cogpass at finite deviation angles
from the meridian
A74-11685
PRECIPITATION (HBTECROLOGY)
whermal parapeters as a predictor of precipitation
type for Eincheloe AFB, Michigan
{aD-7549271
PRECIPITATION HARDENIRG
¢reep fracture mechanisms in aldeinuxe alloys
a74-11736

N74-10611

PREDICTION ABALYSIS TRCARIQURS
specialists Heeting on Relicopter Eoter Predictien
Hethods
[AGARD-CP-122] N74-10508
prediction of helicopter rotor loads -=- based oo
alternating aerodvnamic loads imposed on rotary
wing and rotor hub
N748-10911
Helicopter rotor loads predictions =--- assumptions
and techaiques for mamerical analysis of
aerodynampic loads -
N74=10912
Rotor system design apd evaluation using a gemeral
parpose helicopter flight simulation progran
N74=10913
Integrated rotor/body loads predicticn
N74~10916
PRESSURE DISTRIBUTION
calculatiar of the characteristics of multistage
azial turbomachines --— pathematical model for
tapparature, pressure and £low parameters
R74-10029
The effects of wake splitter plates oun the flow
past a circular cylioder in the range of R frou
10,000 o 50,000
AT4-11041
The effect of inlet temperature and pressure
distortion on turboqet performance
FAIAR PAPER 73-1316] AT4-11311
Dynanical pressure distributian in aerodybamic
bearing
AT74=11899
effect of blockage ratio on drag and pressure
distributions for bodies of revelution at
transonic speeds
[ HASLR-TH-D=T331) ¥74=10015
calculation of instationary pressure distributions
and qeneralized aerodynanic forces with the
donblet-lattice method --— on thin wings
oscillating harmonically in subsopic flow

fNLE-TR-72037-U1 N74-10906
PRESSURE EFFECTS
perivation of aerodynamic kernel fuoctions
AT74-140572

PEESSURE OSCILLATIONS
The plapar pressure pulse generator = R Dew
dypanic distortion generator
[AIR2 PAPER 73=13171} a74-11312
The improvement in Bach nuaber distribuation and
reduction of pressure fluctuations in the
transohic working section of wind tunnel 5.1
[ ¥RE-TR-925) ¥74-10303
PRESSORE RECOVERY
Some design considerations [or supersonic cruise
mixed compression inlets

TAIAA FAPER 73-12691] A70-120496
PRODUCTION ENGINEERING
The technology and ecancmics of commercial
airplane desiqn. II
a74-1Q0145

Current and future materials wsage in aitceraft gas
turbine enqines
[BD-7663341

PROJECT MANAGEMENT

Infiuence of prototype concept and cost ceilings
on airframe design and mapufacture of the YP-16
lightweiqbt fighter
fSAE PAPER 7308881

PROJECT PLANRIEG
Lir transportation noise technology overview

NT4-11604

ATE-11600

fA1R2 PAPER 73=11521 274~-1050¢6
PROJECTILES
aircraft fuel tank entry wall-projectile
interaction studies
[ AD=765667 N7U-10066

A-34

SUBJBCT INDEX

PROPELLER BLADES
The lifting surface theory applied to fixed wings
and propellers

174-10999
PEOPELLER FANS
Wind tuamel tests of a 20 inch diameter 1.15
pressure ratio fan engine model
[AXAR PAPER 73-1216]
PROPULSION SYSTEN CONPIGURATIONS
Infloence of noise reguirements on STOL propulsion
sy¥sten designs

AT4-112a5

AT4=-10143
PROPULSIOH SISTEM PERFORMANCE
Boise generation and the design of bypass 1lift qet
epgines
2T4-104984
Aspects of large-scale, subsonic, wind-tuennel
design for propulsion noise research
[AIAA PAPER 73-127%1 3re-11291
Qualitative effects of cycle variables on turbine
engine performance and stability
[AIAA PAPER 73-1315] AT4-11310
The effect of inlet temperature and pressure
distortion on turbeiet performance
[ATAR PAPER 73~1316] A78-1131
Propulsion techunology advances needed for a guiet
supersonic tramsport
{SAE PAPER 7308981 270-1159%
penefits of advanced propulsion technology for the
advanced supersomic transport
[SAE PAPER 73DB96] 274=11593
Sone aspects of inletsenglne Flow coopatibility
AT4-11618
Propulsion requirements for powered-l1ift aircraft
[AIAA PAPER T3-1214] AT4-12928
3} new test capability for propulsion systen testing
«== Mero-Propalsion Systems Test Pacility desiqa

[ATAR PAPER 73-1263] a74-1293%9
The effect of inlet-noise suppression on

propulsion system desigm

[AIik BAPER 73-123L)] L70=12942

PROTECTIVE COATINGS
sodium sulphate induced rapid oxidation of a
chropium~titanium-silicon coating on niobium
alloy B=~66
A74-110459
2 corrosion inhibiting coating for structural
airfrane fasteners
[SRE PAPER 730%02]
PROTOTYPES
The influence of design te cost and prototyping on
the b-10 aircraft
[ SAE PAPER 7308901 274-11598
Influence of prototype cooncept and cost ceilings
on airframe desiqn and manufacture of the YP-16
lightweight fighter
[SAE PAPER 73008881
PUBLIC RELATIONS
It's guiet in front --- community reaction to
aircraft noise
[AIRR PAPER 73-1159]
PULSE GENERATORS
The planar pressure pulse demerator - A new
dyramic distortion generator
fAIRA BAPER 73-1317)]
PULSE RADAR
Rirborne profiling of ice thicxness using a short
pulse radar
 [HASA-TH-X-T71481]
PULSEJET ENGINES
calculating pressure in conbustion chamber of
pulseiet engiane during filling process

274-11588

AT4-11600

a74-10510

AT4-11312

NT4-11206

TAD=7664045] ¥7u=-10737
QUALITY CORTROL i
The quality of the fuel —-- aviation fuel purity
maintenance during transport and storage
aTu-11761

Major Item Special Study {MISS). CH=582 I/E blade
[aD-7862271 N7u-12056
Mafor Item Special Study (MISS). CH=582 clutch
assenbly (APP)
[ aD=766225] N74-10057
Mzjor Item Special Study (MISS). CH-543 tarbine
engine

[AD-T766228] 7410738



SOBJECT INDEX

QUIET EFGINE PROGEAM
Propulsion technoloqy advances needed for a quiet
supersenic trapsport

[ SAE PAPER 7T3D898) aATH-11591
WASA/GE quiet enqineé A acoustic test results
[NASR=CR=-1211751 H74=10732

RADAR ANTENNAS
Radar - Present and future; Proceediungs of the
International Conference, London, Enqland,
October 23-25, 1973
L74=12355
BADAR BEACONS
Provisional signal formats for the discrete
address beacon system =~= for air traffic
control applications
[ATC=3Q ] N74=-10620
In optirun interference detector for DABS
Bonopulse data editiong ~=-- for application to
air traffic control
[ ESD-TR-73~2531 H74=10621
A synchronized discrete-address beacon systeq ===
for air traffic control inprovement
[PAR-EN-Ti~3] N74-10622
Interroqation scheduling algorithas for a discrete
address beacon system -=— for air traffic
control applications
[arc-19] ) H74=11432
EADAR DETECTION
Ldvanced emroute air traffic control radar systea

/ARSH=3/ -—— swall aireraft detection
AT4=121%8
Secondary surveillance radar ian ATC —--
operational problems
AT74~12357

3 primary radar automatic track extractor --- for
air defensé systens
. A78-12402
BADAR RQUIFRERT
Radar - Present and foture; Proceedings of the
International Conference, London, England,
October 23-25, 1973
RTU~12355
Present and future radar display techniques =-=--
CRT, LED and liquid crystals for ATC applications
a74-12382
RADAR RECEIYVERS
The iwprovenent in performance of an S-band
sarveillance radar operating in comditicmns of
rain clutter
A74-12356
RADAH SCATTERING
Bilinear surface representation of radar
scattering for aircraft ~~-~ methods for target
classificatjion
[AD=-T76€3201] R78-10169
Radar backscattering as a means for measuring
ocean surface parameters using 5193 altimetry
and $1908 photoqraphy
[E?4-10092] ¥74-11202
BADAR TARGETS
Bilinear surface representation of radar
scattering for aircraft --- methods for target
classification
[AD-7663201 N74-10169
BADAR TRACKIRG
Bird strike and the radar properties of hirds =-=-
migration patterns monitoring
E74-12389
L primary radar aotowmatic track extractor --- faor
air defense systems
BTH—12402
Ose of synthetic radar ipformation - Operational
and technical aspects
ATY-12403
Flexibility in cobputer-assisted radar -
Ccontrolled interceptions --— software in air
defense
AT4-12006
Badar techniques for Air Force applications in
avoidance of bird-aircraft collisions and
improvement of flight safety
[ADp~-7549811 ¥74-100648
BRADTAL FLOW
The behavior of axial coapressor cascades in the
case of deviatlions from purely cylindrical flow
A74-10030
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BECTANGULAR WINGS

EADIAL VELOCITY
Bange-rate fron DME-air data measurelents =-- for
aircraft radial velocity estipation
A74~-12182
EADIATIOR DETIECTORS
Bigh sensitivity 1000F gas multiplication OV flame
detsector for ajircraft
{2D-766960 1 N74=11296
EADIARTION HAZARDS
Cockpit air filtratiom requirenents of the B-1 in
a nuclear dust environment
(AD-7667117} K74=-10065
RADIATION BEASUREMESNT
Heasuring the radiation of a vertical gas ijet
AT4-11500
RADPIATIOF HMEASURIBEG INSTRUAENTS
Turbine inlet gas temperature sansor for enqgine,
control —=- puclear radiation system

faD-765153] H74=-10u6&1
RADIO BEACOYS
Blind landing --- automatic svystems
274-11552

application to Zone navigation /B/Fav/ of hvbrid
navigation svstens
A74-12445
EADIC COMBUNICATIOR
Tactical bybrid navigation scheme for nixed
copmunity coordination ~-- inteqrated
comrunication and global interface capabilities
AT4-12179
BRADIO CONTROL
h roll-pltch interaction sisulator and a contrel
position comnand encoder for remote piloting of
spin-entry research models
[ ¥252=TN-D-73617 . N74~11059
RADIO PREQUENCY INTERFERENCE
Dbjective determination of the nolse level in
Doppler spectra
[TR-32] RT4-10155%
BADIO NAVIGATION
Tactical hybrid mnavigation scheme for mized
cornunity coordination =-- inteqrated
cowmunication and global interface capabilities
AT4-12179
BADIO TRLEMETRY
4 low cost telemetry system --— for use in small
small drome aircraft
{PB~222403/81] R74=10165
BAIL THASSPORTATION
Enerqy ftrends and their future effects uwpon
transportation ==« applied to rail, truck, and
air cargo operations and private moergy uses
f P=50861 K74=11791
BAIR
The isprovement in performance of an S-band
surveillance radar operating in conditions of .
rain clutter
274=-12396
HAMAN SPECTRA
Heasurement of gas turhine exhaust pollutants by
Raman spectroscopy
{aIax PAPER 73-1t276] A74-11288
RAHNGE AND BAMGE BATE TRACKING
Reduced order filtering with applications in
bybrid navigation --- minimur variance Kalman
filter algorithm
aTE=-12177
Ranqge-rate fron DME-air data measurements -~=- for
aircraft radial velocity estiaation
ATH4-12182
RANGEFINDING
Brror pmodel identification and performanrce
predictions for airborne direct ranging Loran
aT4-12178
BAREFIED GAS DYNAMICS
Sclution of the plame problem of the aerodynamics
of a rarefied gas oh the basis of Boltzmann's
kinetic equation
AT4-10976
BECIBRCUOLATIVE FLUID PLON
YIOL recirculation and impingempent mcdel testing
=== flow fields in ground effect test
[AIad PAPER 73-11831 B74-11228
RECTANGULAR WINSS
Stability and decay of free vartices behind a wing
A78-11805



REDUNDANT COMPONERTS

¢omputation of the acrodyanamic characteristics of
a rectanquiar wing Wwith plates soving at low
subsonic speed near a screen
{JPRS~603531
BEDPHDANT COHAPONENTS
Improved fastener systems for fatigne and gealing
redundancy of low shear transfer joicnts
[SAE PAPER 7309011
BEENTRY PHYSICS
peveloping 4 technology base in planetary entry
aerothermodynamics

N74~10036

AM4—11585

LT4=12799
REENTRY VEHICLES
an empirical equation for predictien of trausition
1gcation on cones in super—or hypersonic flight
TAD-7656921 N74=-10032
BEINFORCED PLASTICS
hBelicopter rotor blades —-- desiqn vith fiber
reinforced epoxy resip bonded composite materials
a78-10498
Lov cost, fiber qlass reinforced plastic fuel
tank, volupe 1 =~-= faor a-7 aircraft application
[AD-T6636117 N74-10929
Low cost, fiber glass reinforced plastic fuel
tank, volume 2 ~-- development and evaluation
for application to A-7 aircrait
[AD- 7664061 N74-10931
manufacturing Hethods Technelaqy (HM/T) for
ballistic-tolerant f£light control corponents

Iap-766744 1 N74-10%33
REINFORCING FIBERS
applicatiops of composite materials —-- Book
ATh~10458
VTOL aircraft =-= fibrous composites for
structural weight reduction
B7u-10897

Helicopter totor blades -=- design with fiber
reinforced epory resin bonded composite materials
A74=10498
inpact resistance of fiber ccoposite blades used
in aircraft turbine engines
{ HASA-CR-13245027
RELATATION HETHOD (HATEEMATICS)
pynamic relaxation solution of three dimensiomal
subhsonic compressible oscillatory flow

N7M-10726

B74-11428
BELIABILITY ANALYSIS
simulating the syster of autematic correction of
aircraft coordinates on ap analeq computer
rap-765991] NT74-100568
BELTABILITY ENGINEEEING
Advanced enroute air traffic control radar systen
JARER-3/ === zpall aircraft detection
A74~12198
Rew develophents in secondary surveillance radar
-== desiqn improvements for ATC

L74-12358
vibration effects on helicopter reliability and
maintainability
[ap-16630717 B74-10064

The behavior of flexible airfield pavemeénts under

lpads: Theory and experiments
Tap-Te6480 N7n-11102
RRROTE SENSORS
Remote sensing ef the sarth's resources -
kpplications, henefits, methods
AT#=-11208
¥asa remote sensing of sea ice iw AINJEX
A74=11223

REMOTELY PILOTED VERICLES
Further development of the JT15D tucbofan —=—
Remotely Piloted Vehicle applications
[SAE PAPER 7309191
BEPRODUCTION
studies of the effects of sonic boom on birds
[FAA=RD~-73-1481 N74=-1003%
BESEARCH ATIRCRAPT
A cost-effective approach for fligqht experiments -
Application of Airborne Science aircraft
experience to the Shuttle Scortie Lab

274~11576

AT4~12829
Research on aircraft dynamics for subsonic flight
[AaR-765657 1 N74-10061
3 roll=-pitch interaction simalator and a control
position comnand encoder for remote pileoting of
spin=-entry research models

[ HASA=-TN-D-7361) RTa~-91059
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SUBJECT INDEX

RESEARCH RHD DEVELOPHENT
rrospects for aerospace research
AT4=-11098
Research and development for future air iransports
L74-11615
HRESEBEARCH FACILITIES
Systen evaluation as an objective for a resmarch
imstitute --- YTOL weapons systeps
A74-11806
Tan years transonic wind tunnel of the avi
goettingen --- design and asasuregment oblectives
A74-11808
Letospace activities
N74-10897
EBRSEARCH MANAGEBENT
study of airborne science sxperiment management
concepts for application to space shattle,

Yolume 3: Appendixes
[NASA=TH-X-62289] N74=-10783
RESBARCH PROJECTS
Aeronautics: Space in the seventies
[ NASA-EP-85] N7a=-10017
Hotorless flight research, 1572 --- glider desiqn,

airframes, and soaring flight developments
[NASE~CR-2315] N7U-10051
stichting National Aerospace Laboratory, review
for the year 1972
F¥=-10891
RESEARCH YEHICLES
Evaluation of v/5T0i research aircraft design ---
landing appreaches, propulsicn/control, piloted
noving base simulator
[SaE PAPER 7309471
RESONANT FREQODENCIES
Symretrical eigen forms of the wibrations of a
supporting surface and of an elastic fuselage
faD=-T7562851 H7U~10067
RIGID ROTORS
The whirl instability of a riqid rotor in a
flexibly supported gas lubricated jourpal bearing
AT4-118%1
Instability of rotors im MHD journal bearings
AT4=11445
Some conclusions regarding the aercoelastic
stability of bhingeless helicopter blades in
bover and in forwvard flight

A74=-11557

ATU-1T844
The effects of second order blade bending on the
angle of attack of hingeless rotor blades

178=-11846
Loads predictieon methods for hingeless rotor
helicopters
w74-10915

HEOCKET NOZZLES
Sea level side loads in high-area—ratio rocket
angines
[ AIXA PAPER 73-1284]
ROLLER BEARINGS
Gas turbibe epqine mainshaft roller hearing-systen
analysis
{ASHE PAPER 73-LUB-J]
HOLLYNG HOMBENYS
Effacts of isolated body and wing=hody
interference on rolling soment due te sideslip
[ ESDO-T3006] N74-10007
ROTARY GYROSCOPES
Study of unconventional gyrescepic apparatus, I
A76-12848

AT4=-12940

ATu=127T10

EDTARY STABILITY
The whirl instability of a rigid roter in a
flexibly supported gas luhricated jouwrnal bearing
ATH-11847
Instability of rotors im MHD journal bearings
ATU-1TBUS
BOTARY WING AIRCRAPT
cCrashvorthy landing gear study --- to establish
energy-ahsorbing desiqa criteria applicable to
rotary wing aircraft

[ AD-7654891 N74-10060
ROTARY WINGS
Helicopter rotor dlades --- design with fiber
reinforced epoxy resin bonded composite naterials
A74~10498

Current developments in main rotors at Bell
Helicopter Company ==-=- multibladed concepts,
frequency placenent
TAIAX PAPER 73-115684) ATu-10511



SUBJECT IRDEX

The Lifting surface theory applied to fixed wings
and propellers
174=10999
Proqress in France in the last tea years in the
field of helicopters - Prospects for the ten
Tears to come
A74=11097
The wain rotor bhifilar absorber and its sffect on
helicopter reliability/maintainability
[ SAE PAPER 7308%% )] 274-11595
Torsion-flap-lag coupling on helicapter rotor blades

AT74-11843

Major Itea Special Study (MISS). CH-542 T/R blade

[aD=-T7662271] NT4=-10056
Research ob aircraft dypnamics for subsonic flight

fap-755657] HT4-10061
Specialists Heeting on Helicopter Rotor Prediction

Methods

[ AGARD=-CP=122] ¥74-109048

Botary wing desiqn methodology === based on
nonlinear aercelastic blade loads analysis
N74=1094¢9
Current loads techmology for helicopter roters —-—
bazed on rotor loads computer program fox
deterrining fatique design loads

Prediction of helicopter rotor loads --=- based on
alternatieq serodynamic loads imposed oo rotary
ving and rotor hub

B74-10911

Helicopter rotor loads predictions === assumptions
and technigues for mumerical analysis of
aerodynanic lLoads

N74-10912

Rotor system design apd evaluation using a general

purpose helicopter £light simulation program
- . N74-10913

The prediction of loading actions on high speed

semi-rjiqid helicopters

N74- 10514
Loads prediction methods for bingeless rotor
helicopters
H74=10915
Inteqrated rotor/body loads prediction
N74-10916

The stability of belical vortex filaments in the
wake of a bovering rotor
[aD~T766B281
BOTOR AERODINAMICS
Cyrrent developments in mair rotors at Bell
Helicopter Company ==~ nultibladed concepts,
frequency placeneunt
[aIAX PAPER 73-11601
ROTOE BLADBS .
Helicopter roter blades === design with fiber
reinforced epoIy resin honded composite materials
BTe-10498
rorsion-flap-lag coupling on helicapter rotor hlades
ATe=11843
some conclasions regarding the aeroelastic
stability of hingeless helicopter blades in
hover and in ferward fliqht

N74-11128

A74=10511

ATE~-11B44
An investigation of the vibratorvy and acoustic
benefits obtainable by the elipination pf the
blade tip vortex
AT4-11845
The affects of second order blade bending on the
angle of attack of hingeless rotor blades

A74-11846
Major Item Special Study (MISS). CH-5LA2 T/R blade
rap-7662271 B74-10056

REOTOH BLADES (TUHBOHACHINERY)
Effects of increased leading-edqe thickness on
performance of a transonic rotor blade --- in
single staqe transonic compressor
[ HLSA-TH-D-74£31
ROTORS
Investigation of rotor dynamic and high speed
‘bearing techmology for a 3 EW turbe-alternator
[3D~7655011 H74-10486
Test characteristics of a welded rotor in a
36,000-rpr Lundell alternator
{ BASA~TH~X~2944)
ROVING VEBICLES
Analysis and desiqn of a capsule landing systern
and surface vehicle control system for Mars
exploration
[HASA-CR-136069]

N74-10025

N74=11304

F78-11077

B74~10910

a=37

SERIES (MATHRMATICS)

RUNPAY LIGHTS
Ground lighting eguipment =-- landing aids
(HASA~TT=F-151761 §74-11092
Infornation content of different rupway lighting
patterns ~-- visual pattern discrimination of
landing displars
[ HASA-TT-F=151791
ROEWAYS
Test of LOX compatibility for asphalt and concrete
runway paterials
[HASA-TM-X-£640661 N74-11091
¥isual landings in reqgional and local airports
[ HASA=-TT-F-151771 N74=-11093
Keved djoint performance under heawy load aircraft
{aD=-7667061 N78=11101
The behavior of flexible airfield pavenents unider

¥74-110394

loads: Theory and experiments
(AD-766480) H78~11102
5 ¥ATRIX THEORY

The light-scattering matrix and types of optical
weather =--- atmospheric aerosols, haze, fog,
drizzle

AT74-10783
SAFPETY DEVICES
Technology forecasting - 2ircraft hazard detection
AT4-11099
sirvorthiness Compittee tenth meeting
[ DOC-9065 ]
SABDWICH STRUCTURES

peflection of carhon fidresacrylic foam sandwich

beams

N74-10035

A74-10322
Buckling ¢f orthotropic, curved, sandwich panels
in shear and axjal compression
a76-11340Q
SATELLITE DESIGN
The aeranaatical satellites: Deluxe gadqgets or
. systen of the future --- economic facters
N o ? ATU=12448
SCALE MODELS
Tk= effects of wake splitter plates on the flow
past a circular cyliender in the range of R from
10,600 to 50,000
ATY-11041
SEpr ICE
Nasa remete sensing of sea ice in AIDJIEX
NT4-11223
SEALERS
Improved fastener systezs for fatique and sealing
redundancy of low shear transfer joints
[ SLE PAPER T730901]
SEALS {STOPPERS)
The friction and wear characteristics of
piasma-sprayed Nio-CaFZ in rubding contact with
a caramic matrix
[ ASLE PREPRINT 73LLC-31B-3)
SECONDARY BADRR
Radar ~ Present and future;
Internaticnal Conference,
October 23-25, 1973

A7U-11589

B784=12306

Proceedings of the
London, England,

AT4-12365
Secondary surveillance radar in ATC ===
operational problens
AT4-12357
Hew developments in secondary surveillance radar
~== gesiqn imnprovements for ATC
474-12358
Equipment for suppressing reflected secondary
radar signals --- ATC surveillance tadar systen
desiqn .
A74-12359
SEPARATED PLOW
on the flow around the leading edge of a liftiaqg
zirfoil
A74=-1G596
Hethods of visualization of the leading edge
separation bubble and analysis of results
A74-10997
SERIES (MATREMATICS}
Inverting the mapping fonction -=- coefficients
for circle-airfoil transforwmation function
expansion
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The application of fracture mechanics to the
design of the barrel amd driver tube of a
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Bafor Iten Special Study ([MISS). CH-54A T/R blade
1aD-766227] HT4=-10056

Mador Ttem Special Study (HISS). CH-583 clutch
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[BD-766226] N74=10057
Test plan report for catapult fatique. Test of

the model E-2 A/B airplane

[ BD-765708 1 H74-10058

vibration effects ob helicopter reliability aad

paintainability
[AD-766307] H74-10064
Maqdor Item Special Study (MISS). CH-54a turbipe
eiigine
(aD~7662281] N74-10738
SERVONECHANISHS
Hydrefluidic serveoactuator development
[ap=76630481 ¥74~-10451
SHEAR FLOW
Derivation of aerodynamic kermel fupctions
A74-10572

SHEAR PROFPEBRTIES
Wing shear material -=- structural weiqght forpulas

A70-11175

Effects of strain anplitude on the shear modulus

of sails

[AD=T7575161 R74—10404

SHEAE STREBNGTH

Lithium soap dispersions as dvag-reducieg

bydraulic fleids

f ASLE PREPRINT 72LC-5B-2] a74=12316

SHEAR STRRERSS
Buckiing of orthotropic, curved, sandwich panels
in shear and axial cowmpression
274~11340
improved fastener systems for fatique and sealing
redundancy of low shear transfer jeints
TSAE BRPER 730901}
SEIELDPIHG
Transpission ¢f sound through a two-dimensional
shielding det
FAIAA PAFER 73=1D021
SHIPS
Besponse predictions ef helicopter landieq
platform for the USS BELKNAP (DLG-26) and USS
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L74-11589

A74-12221

rar-7664501 NT4-10072
Aerosat apd Marsat: Satellites for mobile sServices
N78=-110148

SHOCR Z1/BES
The experimental response of simple structures to
simulated sonic boods
ATd=11814
SACCK TUNNELS
Developing a technology base in planetary entry
aerothernodvnanics
ATU=127959
SHOCKE WAYE INTERACTION
Experimental study of shock=-wave reflection upon
boundary layer transition
[ONERA, TP NO. 12841
Strong and weak shock waves.
calculations

a74-11072
Experiments and

[ISL-NB~1/731 H74=11719
SHACK WAVES
Besearch on the sonic boom problem, Part 2: Flow

field measurement in wind tunnel and calculation
of second order FP-function

f HASA-CR=2340 B74=-10031
$HORT HAUL AXIRCRAFPT
Prospects for aercspace research
B74~-11098
HS,146 --— short haul passenger aircraft
ATH=11329

An economic assessment of STOL aircraft potential
including terminal area environmental
considerations, Volume 2: Appendices
T NASA=CE=1146051

SAORT TAKECFF ATRCRAFT

Influence of poise requirements on STOL propulsion

systen desiqns

H74-10044

A7Tu~10148
Wind tennel tests of a 20 inch diameter 115
pressure ratio fan engine model

[AIaa PAPER 73-12161} ATH=11245
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Air Force STOL tactical airc¢raft imvestigation -
Evaluation of externally blovh flaps
[ SAE PAPER 730914]
STOL tactical aircraft lavestigation ===
transports configuration sizing apnd design
[ SRE PAPER 7309131} ATG~11581
AMST = The approach to the STOL transport of the US

A78~11580

AT4-11776
Aighly moise suppressed bypass 6 engine for S57T0L
application
[AIAR PAPER 73-1031) A74-197%99

Holse design goals for the mext generation of
aircraft =-- community of STDL aircraft
374-11816
Propulsion requirements for powered-lift aircraft
[alakh PAPER 73~1214] 274-12928
Effect of exhaust nozzle configuration on
aerodynaric and acoustic performance of an
exterpnally blown flap sy¥steam with a gquiet 6:1
bypass ratio engine
{NASA=-TH-X~71866] N14-10062
An econonic assesspent of S5T0OL aircraft potaptial
jincluding terpinal area enviroamental
considerations. Volume 2: Appendices

{ PASA-CR-1146051 N74-10044
Acoustic characteristics of a large-scale

augaentor ving model at forward speed
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Investigation of the suctiom system and
boundary-laver characteristies onm a wigh-1ift,
BLC L=19 test aircraft

{AD-7663057} N74-10063
Aerodypanic problems of STOL aircraft
[ HASA-TT-F-15182] H74-10918

Comparison of sipulation amd flight testing at
attomatic STOL landieg
[ HaSA-TT-F-151711 N74-10923
$TOL tactical aircraft investigation. Volume 1:
Configuration definrition {(medium STOL transpert
eith vectored thrustsmechanical flapsy
[AD-T76€66371 H74-10925
STOL tactical aircraft ipvestigation. Volume 2,
part 1: bMerodynamic technology {design
conpandiun, vectored thrustsmechanical flaps}

[ AD-766639 HTu=10926
STOL tactical aircraft investigation. Volume 1:

Confiquration definition

fAD~766941] BTu-10927
STOL tactical aircraft investigation, Volume 3:

Performance ground rules and methods. Book 1:

Takeoff and landing ground rules

[ AD~766942] E74-10928
5T0L tactical aircraft investigation. Veolume 3:

Perfornapce qround rules apd methods, Book 2@

Takeoff and landinqg digital computer proqranm
[ap=-766943) R74-10936

STOL tactical aircraft investiqgation. Volune 2,
part 2Z: A lifting line analysis method for
jet=-flapped wings
[ AD-766877] N74-10937

ST0L tactical aircraft investigation. Volume 23:
Takeoff and landing performance ground rules for
povered 1lift STCL transport aireraft

FAD-76664D 1 ¥74-10938
STOL tactical aircraft ipnvestigation. Volume 5,
part 2: Flight control technology: Piloted

simulation of a pedium STOL transport with
vectored thrust mechanical flaps

(AD-7656831 N7u4-10939
STOL tactical aircraft investigation. Voluae 6

air cushion landing svystem study

[ ap-7646644] K7y~ 105340

Prelipinary assessment of the microwave landing
systom requirements for 5TOL operations

[ ¥A52-THM-X-623101 N74=11431
Bodel stodies of crosswind landing-gear
configqurations for STOL aircraft
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SIERA2 HEYADA KOUNTAINS (C1}

Adaptation of ceomputer programming to output ford
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Canvon regiohs
{ E74=100871

SIGERL PROCESSISG

Use of synthetic radar information - Cperational

and technical aspects
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SIGHAL REFLECTION
BEquipment for sappressing reflected secondary
radar siqnals === ATC surveillance radar systea
design
A74=12359
SILICORER BUBHER -
Ice and landing surface demoulding: Replica
fabrication
[ FFA-MENKC=-9(
STMILARITY THEORER
Interest and feasibility study of atmospheric
turbulence and therpal gradients simulation =--=
application to air pollution and meteoroloqy
H74-11330

N74-10541

SINOLATORS
2 roll-pitch interaction simulator amd a control
position command encoder for remote piloting of
spin~entry researck models
[ RASA-TH-D~T3E1]
SIZE DETERNINATION
STOL tactical aircraft investigation ~-=
transports confiquration sizing and design

H74-11059

[SAE PAPER 730913] A74-171581
SKIN PRICTIOR
Unsteady flow of power-law Eluids
A78+-30573

The mean skin friction coefficient for a rough
flat plate with a turbuleni two-dimenisonal
boundary layer in cowmpressible adiabatic flow,
with application to wedges, cylinders and cones
{ ESDO-730161] N74=-10008
SLENDER BODIES
Prediction of unsteady airloads for the solution
0f the panel flotter problem of nosecones and
conical shell structures
AT4- 12804
Research om the sonic boom problen. Part 2: Flow
field measurement in wind tunnel and calculation
of second order F-function
[NASA=CR-2340)} H74-10031
Transonic flow-around slender. bodies === iransonic
flow arocund slender and fin stabilized bodies of
revoluticn
¥7T4- 10450
SLIDING CONTACT
a thermal, thermoelastic, and vwear simulation of a
hiqh-enerqy sliding contact problen
[2SME PAPER 73-LOE-61
SLIDING FEICTION
The friction and wear characteristics of
plasma-sprayed Nio-caF2 in rubbing contact with
a ceramic patrix

A74=-12333

{ASLE PREPRINT T3LC-1B-3] A74-12306
SOAPE
Lithiuym soap dispersions as drag-reducing
hydraulic fluids
[ASLE PREPREINT 7T3LC-5B-2] AT4=F2316

S50CIAL FACTORS
¥eoise design goals for the next geheration of
aircraft --- compunity of STOL aircraft
A74-11816
A simulation approachk for studving the
interactions of noise, patronage, apd ecancmic
viability for air trausportation systens
{AInd PAPER T3I-11611 A78-12216
SODIDE COXPOUMDS i
sodium solphate induced rapid oxidation of a
chromiam=-titanive=silicop coatiang op hiobidm
alley B-66
ATL-11459
5011 BECHARICS
Effects of strain amplitude on the shear modalus
of soils

[aD-757516] N7B-10404
SOLAR ECLIPSES
Eclipse flight of Cencerde 001 —--- 30 Jupe 18732
AT78=12515

SOLID LUBRICANTS
The friction and wear characteristics of
plasma-zprayed NiO-CaF2 in rubbing contact with
a ceragic matrix
[ASLE PHEPRINT 73LC-1B-3]
S50LID PROPELLANTS
Mixing and combustion processes in et engines ===
physics of interaction of droplets or solid
particles with gas streanm
FaAD~7660301

aT4-12306

RT4-10741

SPECTBUN AHALYSIS

SONIC BOOAS
The experimental response of simple structures to
simulated sonic boons
A74-11814
Sonic boor analysis for high altitude flight at
kigh Mach numher
{AIAA PAPER 73-103471 ATY-12224
Shuttle soni¢ boom - Technelegy and predictions
—-== gpnviroapebtal impact
[ATA2 PAPER 73-1039] 374~12225
Research on the gonic boon problem. Part 2: PFlow
field peazurement in wind tunnel and calculation
of second order P~function
[WRSA-CR-2340] N74-10031
Studies of the effects of sonic boom on birds
[ FAA-ED-73-1481 R74-10039
Damaqe threshold determination of light walls
subpitted to single or repeated bangs, part 1
[I5L-35/72-PT-1) NT74-10846
Strond and weak shock waves, EPFxperipents and
calculations
[ IS8L=-WB=-1,731
SQURD FIELDS
On the theory of et noise and its applications
==+ Lighthkill theory

R74=11118

TATAML PAPEE 73-987] ATY=12218
¥/5T0L noise prediction and reduction
{ LG7T3EROO6G2 ] K74-10921
SOUWND IRTERSITY
Introduction to aerodvnamic neise theory
ATy=12207

500D TRANSAISSION
Transnission of sound through a tvo-dimensional
shielding jet
[AIA2 PAPER 73-10021] ATY-12221
An experimental iovestigation of an acoustic
method for measuring gas mass flow
fRAD~T766419]
SPACE ENVIRONMENT SINULATION
Sstudy of airborne science experiment managepent
cohcepts for application to space shuttle,
Volume™ 2:  Appendizes

wT4-10340

[ NASA-TH~X-62289) AT4-10782
SPACE LAW
air and space hi-facking -=- criminal aspects
aTu~12678

SPACE SBUTTLES
Shuttle sonic boom = Technology and predicticns
=== egnvironmental impact
[AIAZ PAPER 13-1039)] AT7T4=122325
A cost-effective appreoach for flight experiments -
Application of Airborne Science aircraft
experience to the Shuttle Sortie Lab
ATU-12829
Stoudy of airberne Science experimenpt management
concepts for application to space shuttle.
VYolume 3: Appendizes
[ HASA~TM=-I-6228%1]
SPACECEAPT CONMUEICATION
Satellite cotsunications systems --- poltiplexing
for communication limes, equipment of earth
stations, and onboard receiver transsmitter and
antennas
[ JPES-54505] + HT4=-10153
SPACECEAFT MODELS
Photographic pyrometry in an aerohallistic range
=-= gercdynamic model surface temperature
Reasurenent

N7u-10783

AT74-12752
SPACECBAFT POWEE SOPPLIES
Gas generator design foxr a wide variety of BLPOD
applications
(AIAX PAPER 73-1169]
SPACELAB
h cost-effective approach for f£liqht experiments -
Application of Airborame Science aircraft
experience to the Shuttle Sortie Lab
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SPECTRAL BEERGY DISTRIBUTION
Eiyploitation of spectral density curves in the
case aof wind tmnnel fluiter measurement
A74-11000
SPECTRUM BRBALYSIS
Oltraviclet and near-infrarsd spectral analysis of
a burner-can burn-through flame

[FAA=HA-T3-861] H7u-10866
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SPEECE .
Human factors experiments for data link --- coding
of air traffic control aessaqges
{AD~-7604011 NT4-10625

SPRECH RECQGUITION
speech intelligibility testing with the modified
rhyme test in aviation type noise
[AD=-7654701 W74=1015¢
SPEED CONTROL
Low speecd phaselock speed control systen === for
brushiess d¢ moter
[HASA-CASE-GSC-11127-11 ¥74«10202
SPEED INDICATORS
Bffect nf differences between the antennas of a
poppler velocity meter op its operational accuracy
AT4=-11594
SPEAY WOZZLES
tise of an air~assisted fuel nozzle to reduce idle
enigsions of a jt8d ebgine combustor
[RASA-TH~E-2904&61 w74-11738
SPRAYED COATINGS
The friction and wear characteristics of
plasna~sprayed HiO-CaF2 in rubbing contact with
a ceramic matrix

[ ASLE PREPRINT T73LC-1B=3) A74-12306
SPRAIING
spray cooled gqenerators and desiqn-to-cost at
Westinghounse
§fSRE PRBER 7308731} ATU-11605

STABILITY DERIVATIVES
Information on the use of data items on rolling
nonent derivatives of an aercplane

[ESDU-AIRCRAFT-06.01.0017 N7T4=-10005
study¥ ¢f heaving aotion im air cushisn vehicles
THNASA-TT-P-131061 N74~-10038

STATIC TBSTS
Sea level side loads in bhigh-area=-ratio rocket
engines
fLT&E PAPER 73-12847 A7U-12940
STATISTICAL ANALYSIS
Certain problems in estimating the runrdown time of

an enaine --- turboiet
274-11075
Estimation of am aeronautical equipment mission
reliability
[Ap-766886] H74-10935

STOCHASTIC PROCESSES
Cptiral incomplete feedback control of linear
stochastic systens
[2D~766440 ] N74-10071
Cptimal incomplete feedback control of lineat
stochastic systems
[AD-T7666781] . N74=11378
STOPPING
Certein problems in estimating the rundown time of
an engine -—-- tarbojet
A74-11075
STQRAGE STABILITI
The quality of the fuel ~--~ aviation fuel purity
mainterance during transport and storage
A74-11781
STRAIN HABRDERING
A mathematical itheery of plasticity for straim
kardening materials exhibiting initial anistoropy
[ ¥LE-TR-T72117-0G1] N74-11719
STRATYN BRATE
Effect of several metallurgical variables on the
thermal fatique behavior of superalloys

AT4-10822
Effects of strain amplitude on the shear modunlons
of sgeils
[AD-757516] N4~ 10408

STRATIFIED PLOW
Analysis of stratified and closely spaced dets
erhausting into a crossflew --- gerodynamic
characteristics of 1ift-~jet, vectored thrust,
and lift fan ¥/STOL aircraft
[HASA=-CE=1322971 N7g=-11118
STRATOSPHERE
Some atalyses of the chewistry apnd diffusian of
35T exhaust materials during phase 3 of the wake
period === in lover stratosphere
[HASA=CR-1323231 H74=10B63
STRATUS CLOUDS
Project Fogqy Cioud &, phase 1, Evaluvation of
vars fog dissipation techniques --- and stratus
cloud modification
[AD=76E088 ) N74-10597
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STRERBLINED BODIES
Information on the use of data items in the series
Lkodies 02,04
{ESDD-BODIES-02.04.J0-AMEND-R | NT4~14011
STRESS ANALYSIS
Design and evaluation of aircraft pavements - 1971
AT4=-11870
STRESS COHNCENTRATRION
Selection of cutting conditions in the machining
axial=flow coupressor blades un an assedbled rotor
A74=12424
STRUCTURAL AKALYSIS
Test plan report for catapult fatigue. Test of
the aodel E-2 A/B airplane
[aD=765%081 ¥74~10059
STRUOCTURAL DESIGE
military aircraft --= structural design with fiber
reinforced composite materials
A7u-10496
Advanced flutter desiqn techniques ~-— subsonic
and $ST aircraft

[ SAE PAPER 7309351 A74-11565
Design and evalnation of aircraft pavements - 1971
AT4-11874

STRUCTURAL FAILURE
dircraft accident report:; Air Iowa, Incorporated,
Beech E18S, N310WA, Davenport Iowa, 1% Apr. 1973
[NTSB-RAE-73-181 N74-10081
STRUCTIRAL STABILITY
Predictior of unsteady airlcads for the sclution
of the panel flutter problem of posecones and
conical shell structores

ATU~-12804
STROUCTURAL ¥IBRATIOHN
Nodalization applied to helicopters —-- vibraticn
isolation
[ SAE PAPER 7308921 274-11596

Control of helicopter vibration osing the dynanic
antiresonapt vibratior iselatoc
[ SRE FPAPER 730892% A74-11597
Experimental investigation of the vidrations of a
gas—turbine engine rtotor
A74-12012
STRUCTORAL WEIGHT
Commercial aircraft ==- weight reduction by
conposite naterials

L78-104585
¥T0L aircraft =--- fibrous composites for
structural weight reduction
A74-10497
Wing shear material --- structural seight fornulas
A78=11175
in inteqrated appreack te structural weight
estimation
f SAE PAPER 7309361 A7U-11564

Advanced structural materials application for
high=sabsonic~speed transports
[ SAE PAPER 730887 R A74=11601
Transport vehicles = Weiqhts and leads =--- *
cenmercial aircraft
ATHA-12842
SUESONIC AIRCRAFT
2dvanced flutter desidqn techpiques --~- subsonic
and 5ST aircraft
{ SAE PRPER 730933] A74-11565
Advacced structural paterials application for
bigh~subsonic-speed transports
[ SAE PAPER 730887] A74-11601
Motorless flight research, 1972 —-- glider desiqgn,
airframes, and soaring flight developments
[ NaSA~CR-2315] N74~10051
An initial step: A denmonstration proiject —-=
propoting subsonic, hydrogen-fueled aircraft
. R7y=-11767
SUBSONIC FLOW
An experimental study of subsonic jet noise and
comparison with theory
a74-10271
Mixing of multiple dilutior jets with a hot
primary airstream for gas turbine combustors
[AIar PAPER 73-1249] AT4=-11270
A semi-empirical methed for predicting subsenic
diffuser performance
TAIAR PAPER 73-1272]) A74-11285
Dynamic relaxation solution of three dimensional
subsonic compressible escillatory flow
A74-11428
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Recoveryv characteristics of a single-shielded
gelf-aspirating thermocounple probe at low
pressure levels and subsSonic speeds
AT4-12280
An experimental investigation of an acoustic
method for measuring gas sass flow
[aD-T766419] N74-10340
Calenlation of instationary pressure distributions
and generalized aerodynamic forces with the
dgublet-lattice method —== on thin wings
osciliating harmonically in subsconic flow

[HLER=TE=-72037-01 N74=10906
SUBSONIC SPRED
Roise and wake structure measurements im a
subsonic tip speed fan
I HASA-CR-23237 N74-10020

An investigation of a nonplanar vortex lattice
nethod for wing calculations
{CRANFIELD-AERO-171 H74=-10023
Computation of tke aercdynamic characteristics of
4 rectangular wing with plates moving at low
subsonic speed mear a screen
[ IPR5-603511 ¥74-10036
Research on aircraft dynanics for subsonic fliaght
f aD-765657] H74-1¢061
SUBSONIC WIND TONNELS
Aspects of large-scale, subsonic, wind-tuonel
design for propulsion noise research
[AIARA PAPER 73-127917 AT4-11291
Turbulence measuremepts with a laser Doppier
velocimeter
[aD-766781]
SUCTION
Pravention of transition over a backward step by
suction === laminar boundary layer centrol
A74-11339

N74-1112%

SUEMARIYES
Stichting National Rerospace Laboratory,., review
for the year 1972
N74-10891
SUPERCRITICAL WINGS. . .
Additional three-dimensional boundary-layer
conputations for a finite swept wing

[ NASA=CR=132335] H74-10029
SUPERSQRIC ATIRCRAFT
The technical evelution of aircraft
AT4=-11092

aircraft engines - Progqress made in France over
ten years, and possibilities for the ten vears
to come
A74=110393
SHPERSONIC BOUNDABRY LLYBRS
Minimizing boundary layer bleed for a ajxed
compression inlet
[AIA3 PRAPER 73-127Q1]
SUPERSONIC COMBUSTION
Externa] burming assisted projectile — Theory and
experiment
[AIRA PAPER 73-11931] ATG=-11234
Supersonic nmixing and comrbustion studies of ducted
hydrogen-air flows at an inlet air Mach puwber
of 2.6
[#TAR PAPER 73-13201
Supersonic combustion of hydrogen injected
perpendicular to a ducted vitiated airstrean
{AIAL PAPER 73-13227
Reaction modes occurring at detonatlion of
eiplosive gas mizture due te detached shock
front from a blunt mackup at supersonic speeds
[IsL=-28/721] N74=1174C
SUPERSONIC COMMERCIAL BIR TBANSPORY
1dvanced flutter desigqn techniques —=-- subsoric
and 54T aircraft
[ SAE PaPER 730935]
SOPERSONIC COMPRESSORS
performance of a single-stage trapsonic CoRpressor
with a blade-tip solidity of 1.5 amnd comparison
¥ith 1.3 and 1.7 solidity stages
[NASA-TH=E~29261 NT4=-10734
Test of a supersonic compressor cascade, volume 1
[AD-7568701 N74=1D749
Test of a supersonic compressor cascade, voluge 2
-—— effects of vorteX ‘generators mounted on blades
rap=7568711 B74-10750
SUPEESONIC PLIGAT
Low cost supersohic expendable turbine engines =-=--
tactical missile applications
[ SAE PAPER 7309101
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SUPERSONIC WIRD TUHNNELS

Sonic boom analysis for high altitude f£light at
high Mach number
[ATAR PAPER 73-1034}

SUPERSONIC FLOW

L study of methods which predict supersonic flow

fields from body geometry, distance, and Mach

AT4-12224

nunber
{ HASA-TH~-D-13871 R4-10030
Research on the soni¢ boon problegx. Part 2: Flow

field measurement in wind tunnel and calculation

of second order F-function

[hASL=CR=2340) H74-10031
4 stody of supersonic flow past vibratipg shells

and cascades =-- using linearized characteristic

methods

[ AD-7657351 B74-10335
Analysis and design of three dimensional
supersonic nozzles, Voluwe 2: RKumerical

prograp for analysis of nozzle-exhaust flow fields
{HASA-CR-1323511 K74=-11114
SUPERSONIC PLUTTER

3 study of supersonic £lov past vibrating shells
and cascades ~-— unsing linearized characteristic
methods
[aD=~T7657351]

SUPEESONIC INLETS

Possibilities for improved supersonic inlet
performance
[RIAA PBAPER 73=-12711 ATE=11224

Some desiqn considerations for supersonic cruise
mixed compression inlets
[ALXX PAPER 73-1269]

Kinimizing boundary layer bleed for a mixed
corpressicn inlet
[AIAR PAPER 73-12701 ATY=12497

Subsonic performance data for NACA t¥pe submergsd
air intakes
[ ESDU-66029 ]

Minimizing boundary layer bleed for a mixed
compressiop inlet =-- sized for TF3p-p-3
turbofan engime at Mach 2,0 and 2.5
[NASA=TH-X-T14611]

SOUPERESONIC JBT FLOW

Deck heating effects due to VIOL jet exhaust
ippingenent
[LI22 PAPER 73-1182)

SOPEBRSORIC NOZZILES
comparison of ground and flight test results using
a modified F106B aircraft
fAIAA PAPER 73-1305]
SOPEESORIC THANSPORTS

Fatigue of supersenic transport materials using

sievliated flight=hy-flight loading
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ATY-12496
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A7U-10616
Prospects for aerospace research
A74-11098
Pogsibilities for improved supersonic inlet
performance
[AIAAR PAPER 73-1271] ATU=11284
AST — A fifth engine for environmental consideration
{ SAE PAPER 730899] A74=-11590

Propulsion technology advances needed for a quiet
supersonic transport
[ SAE PAPER 7308%48] A74=11591
Jet noise supbression systemns for high-speed
aircraft
[ SAE PAPER 7308971 aT4-11592
Benefits of advanced propulsicoh technology £or the
advanced supersohic transport
{ SAE PAPER 730BS61 AT4-11593
Developnent of parapmetricized computations for asT
study engines .
{ SAR PAPER 730B%3] ALT4-11598
Influence of noise censtraints en supersonic
transport engine design
_[AIal PAPER 73=-1295] ATU-123943
Some anzlyses of the chemistry and diffusion of
SST exhaust materials during phase 3 of the wake
period --- in lower stratosphere
[HASA~CER=132323]
SOPERSONIC WIND TUFRKRELS
stydy of condensation phenomena in the ISL laser
vind tunnel using light diffusion
[ISL=RT-19/721
Control of supersonic wipd-tunnel noise by
laminarization of nozzle-wall houndary layer
[ MASA-TH=-X-28791 H74-11119

N74-10863
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SUPPORE SYSTEHS
Hodel support roll halance and roll coupling —==
desiqn of wind tunnel mode]l support mechaniso
N74-11681
SUPPRESSORS
Assesstent of jets as acoustic shields by
coaparison of single- and multitube suppressor
nozzle data

{ATAA PAPER 732-10¢1] AT4—11050
Jet coise suppression systems for high~speed

aircraft

[ SAE PAPER 730897) AT8-11592

SORFPACE NAVIGATION
Integqrated navigation im the air and on the sea
=== aytopatic systems
ATU=-1244%
SURFACE PROPERTIES
The mean skin frictien coefficient for & rough
flat plate with a turbulent two-dimenisonal
boundary laver in compressible adiabatic f£low,
with application to wedqes, cylinders and cones

[ESDU-73016 1] ¥74-10008
Ice and landing surface deeoulding: HReplica

fabrication

[FFA~NENO-90 ] R78-10541

SURFACE TERPERATURE
Photographic pyrometry in an aercballistic range
-=— aerodrnanic¢ model surface temperature
measurement
A74-12752
SURYEILLANRCE
AEROSAT overview «~-- aeronantical satellites for
oceanic ATC
a74=-12189
SURYEILLRNCE RADAR
Badar - Present and future; Proceedings of the
International Conference, London, Englang,
dctober 23-25, 1973
A74-12355
Secondary surveillance radar in ATC ~——
operational problems
274=12357
New developaents in secondary surveillance radar
-=~ desiqn improvements for ATC
AT4~-12358
Equipnent for snppressing reflected secondary
radar sigpals -=-- ATC surveillance radar system
design
AT4-12359
The inprovement in performance of an S—band
surveillance radar operating in conditions of
rain clutier
AT4-12396
SHIET WINGS
The calculation of the buffeting limits of swept
wings -~-— transobic flow regime
274=-104985
Exploratory investigation at Mach numbers frowo
0.40 to 0.95 of the effects of djets blown aver a
wing
[ HASA-TH-D-T7367] N74=-100G14
Rdditional three-dimensional boundary-layer
corputations for a finite swept wing
[HASA=CR=132335] N7e-10029
SYEPTEBACK WINGS
Some effects of cneter of yravity locations of
added mass oR transonic flutter characteristics
of low aspect ratio and sweptback thin
cantilever wing
T HRL-TR-31% ] HI-10047
SHIRLIWG
Swirling flow combustion — Pundamentals and
application =-- hvdrocarbon-air flame velocity,
turbejet afterburner application
[AIAL PAPER 73-1250] A74=-11271
SYROPTIC METEOQROLOGY
Wind conditiens at the Cologne/Bonn airport and
possibilities of forecasting then
ATU-11835
SYSTEN EFPECTIVENESS
Wew developnents in secondary surveillance radar
=== Qesiqn impprovements For ATC
AT4-123548
SYSTENS ANALYSIS
Air transportation neise technology overview
FATIAA PAPER 73-11521 A74=-10506
The planar pressure pulse generator - A new
dynamic distortion generator
[iIas PAPER 73=1317] ATY-11312

A-42

SOUBJECT INDEX

System evaluatien as an objective for a research
institute --~ VTOL veapons systeas
LT4-~11806
SYSTENS ENGIRERERIHG
The influence of operational experience on
aircraft escape systen development
[AIRAR PAPER 73-13001 L74-11387
in integrated approach to stractural weight
estimation
[ SAE PAPER 730936] AT4=11564
Tactical hybrid navigation scheme for aixed
community coordipation =--- integrated
comnunication and global interface capabilities
A7H-12179
Equipment for suppressing reflected secondary
radar signals ==-- ATC surveillance radar Systenm
design
A74-12359
Hanufacturing Methods Technology (ME/T) for
ballistic-tolerant flight control components
[ AD=766748 } ¥74~10933
Helicopter visual aid systenm
R74~11691

1.
TECHNOLOGICAL FORECASTING
Airports from 1963 to 1983 - Evolution or revolution
A74-11095
The alr transpert of towmorrow - Economic ohstacles
to surngount
ATU~11096
Technology forecasting - Aircraft hazard detecticn
AT4-11499
Shuttle sonic boom ~ Technoloqy and predictions
=~- envireonnental lapact
[ AIAR PAPER 73-1G39} B74-12225
TECHNOLOGY ASSESSHMENT
The technolody and economics of commercial
airplane design. I

AT4=10144
Applications of coeposite materials =-- Book

AT4-10494
The technical evolution of aircraft

A74=11992

ABRQSAT overview --- aeronautical satellites for
oceanic ATC
a74=-12189
AERGSAT ground environment and test plan =-=-
aercnantical satellites for ATC
AT4-12191
A first generation of L-Band avionics for AERGSAT
~-- experimeptation an? evaluation phase of
aerchueatical satellites
AT4-12192
Present and future radar display techniques ---
CRT, LED apnd ligquid crystals for ATC applicaticos
AT74=12382
In place Of congestion: Some observations on the
transport of freight
[ TT=-73081 ¥74-10820
Rircraft noise reduoction technology ~==- to show
lmpact on individuals and cowmunities, component
noige sources, and operational procedures to
reduce impact
[ NASA-TH-X-68241] R7Y=10917
AEDC Fiscal Year 1974 Air Force technical
objective decument ==« facility improverents,
test technigues, instrumentation, gas
properties, and wind tunnel and flight test data
cobparisons
[ AD-766719] N74-11833
TECHROLOGY TRANSFER
Project/cost/benefit
{PB-222316/4) F74=-118¢1
TECHNOLOGY DTILIZATION
Remote sernsing of the earth's resources -
Applications, benefits, methods
L74~11204
Benefits of advanced proptlsion techoology for the
advanced supersonic transport
[ SAR PAPER 730896 ) 274-11543
Inteqrated mavigation in the air and onm the sea
=~- antomatic systems
AT74=12449
Influence of noise cohstraints on suparsonic
transport enqine design
[AIaA PAPER 73-1295) A74-12943



SUBJECT INDEX

TELECOMMONICATION
Satellite conmunications systems --- multiplexing
for communication lines, eguipment of earth
statioas, and onkoard receiver transeitter and
apgtennas
[JPRS~54505) ¥74-10153
TEWPERATUORE COMPEESATION
Fecovery characteristics of a single~shielded
self-asplrating thernocouple probe at low
pressure levels and subscnic speeds
A74Y=12260
TEMPERATURE DISTRIBUTION
Calculation of the characteristics of multistage
axial turbomachines =-- pathematical model for
temperature, pressure and flow parameters,
A74=-1002¢9
The effect of inlet temperatnre and pressure
distoertion on turbodiet performance
[ATARL PAPER 73-13161 A74=11311
TEMPERATURE GRADIENTS
Experimental evalunation of a TF30-P-3 turbofan
engihe in arn altitude facility: Effedt of
steady-state temperature distortion
[HASA=TH=Z=2921] H14=-10722
TEMPEEATURE HEASUREMENT
Develapment of a turbine inlet gas temperature
measuremeat and control system using a fluidic
temperature sensor .
{ATAL PAPER 73-1251] ATu—-11272
Photographic pyremetIy im an aerchallistic range
-=- aerodynanic model surface tepperature
measurement
A74~12752
TENPEEATURE SENRSO0BS
Developuert of a turbioe inlet gas temperature
neéasurement and control system using a fluidic
temperature sensor
[AIAL PAPER 73-12511% aA78-11272
TERMINAL BALLISTICS
Aircraft fuel tank entry wall-praiectile
interacsiob studies . .
[AD~-TE5667] N74- 10066
TEEMINAL FACILITIES
An econopic assesstent of STOL aircraft potential
including terminal area envirobmental
cotsiderations. Volume 2: Appendices
[ WaSA~CR-114605] N7U-10040
Ketecrological information for vertical apd short
take-off and land (¥/5T0L) operations in
puilt=-up arban areas: Ar akalysis

[ FAAR=-RD~72-1351] H74=10920
Yisuwal landings in regional and local airports

{HRSA-TT-F-15177] W74-11093
modera beaconing in airports for bad weather flights

[EASA-TT-F-151781 H74=11433

TERHATIN ARALYSIS
Terrain properties and topoaraphy from Skylab
altimetry === Oreqon, Dtah, Texas, and Mevada
[ET4-100431 NT4-11164
TEST EQOIPMENT
An experimental investigation of an acoustic
pethod for measuring gas mass flow
[Ab-T766419] N74-10340
TEST PACILITIES
Dynamic simulation of CONFLOW - L facility to
provide hot-gas ground testing of air-breathinmg
pissiles under simulated flight conditions

{AIAA PAPER 73-12817] ATU-11292
Proqress in aerospace sciences, Volume 14 --- Book
a74-12203

1 new test capability for propulsion system testing
-—-- hero-Propulsion Svystees Test Pacility design
[AIAA PAPER 73-1283] AT4-12939

Fffect of blockage ratio on draqd and pressure
distributions for bodies of revolution at
transonic speeds
[ NASA-TN-D-T331] N74=-10015

AEDC Fiscal Year 1974 Air Force technical
ohjective document ==~ facility improvements,
test techniques, instrumentation, gas
properties, and wind tunrel apnd f1light test data
conparisons
[AD=766712] H74-11803

TETHERED BALLOONS

Stahility and dynamic behavior of two tethered
ballecon systems
[ AD~7664391] W74-10070

1=43

THRUST MWEASUBEMENT

TEXAS
Terraic properties and topography from Skylab
altimetry =-=-=- Oregon, Utah, Texas, and Nevada
TE74=10043] N74-11164
TP~30 ENGINE
Hipimizing boundary layer bleed for a mixed
compression inlet
[AIAR PAPER 73-12701 A74-12497
Experimental evaluation of a TF30-P-3 turbofan
engine in an altitude facility: Effect of
steady-state temperature distortion
fNASA-TH=-X~2921] N7T8-10722
TF=34 ERGINE
Highly noise suppressed bypass 6 engine for STOL
application
Faiak PAPER 73-10311 R74-%1799
Effect of exhaust nozzle confiquration on
asrodypamic and acoustic performance of an
externally blown Flap system with a guiet 6:1
bypass ratio engine
[ FASA-THM-X-T1466] HTU4=-10042
THERMAL CYCLING TESTS
Patique of supersolic transport materials using
simulated flight-by-fliqght loading
A74-10616
THERNAL FATIGUE
Fatique of supersonic transport materials using
simgplated fliqht=-by=-f£light leading
. A75-10616
Effect of several metdllurqgical variables on the
thermal fatique behavior of superallevs
a74-10622
THERMAL SIHOULATION
a4 thermal, thermoelastic, and wear simnlation of a
high=enerqgy sliding contact problen
[ ASHE PAPERE 73-LUB-6] aTy-12333
THEREOQCOUPLES
Recavery characteristics of a single-shielded
self-aspirating thermoccuple prabe at low
pressure levels and subsopic speeds
a74-12280
THERNMODYRANIC PROPERTIES .
Aviation turbine fuels, 1972
N74-11592
THRRMOELASTICITY
2 therwal, thermpelastic, and wear simulation of a
high=enerqy slidine contact problenm
[ ASHE FAPER 73-110B-6] BT78-12333
THICENESS
BEffects of increased leading-edge thickness on
parfeormance of a transonic roter blade -—- in
single stage iransonic compressor
[ HASA-TE~D-7483 1 N74~10025
THIN WINGS
some effects of cneter of qravity locations of
added mass on transonic tlutter characteristics
of low aspect ratio and sweptback thin
cantilever wing
[HAL-TR-3141 N74=10047
Calculation of instationary pressure distributions
and generalized aerodynamic forces with the
dooblet-lattice method -=~ on thin wings
ozcillating harmenically in subsanic flaow
[ ¥LE-TR-T2037-0] K74=-10906
THEEE DIRERSIONAL PLOW
hdditional three~dimensienal boundary-layer
computations for a filnite swept wing :
r¥ASA=-CR=-1323351 N74=-10029
TEREE DIMENSIONAL MOTION
S01id state coatroller thres axes controller
{ HASR-CRSE—K5C-12394-1] N74=-10942
THRESHOLDS (PERCEPTION)
bamage threshold determination of light walls
submitted to single or repeated bangs, part 1
[ISL=35/72=PT-11 N74=108086
THRUST AUGHENTATION
Full=-scale tests of an angmentor VYTOL concept ---
ejector-in-wing configquration
[AIAR PAPER 73-118S] a74-11229
The next step is straight up «-=- ¥/5T0L
fighter-attack aircraft for minicarriers
AT4-12129
One=-dimensional analysis of compressible ejector
flows applicable te 7/8TCL aircraft design
{AIAL PAPER 73-11B4) R74-12921
THRUST MEASUREMENT
External burning assisted prodectile = Theory and
experinent
[2IAA PAPER 73-1193) ATH=11224



THRUST REVERSAL
¥oise tests of a hiqh~aspect-ratic slot nozzle
with various V-gutter taraget thrust reversers
[NASA-TH-X-TH47C1 N74-16037
THRUST VECTOR CONTROL
ddvanced techrnology thrust vectoring exhaust systems
{2TA2 PAPER 73-130481% A74-11303
Rffect of exhzust deflectors oo the design of 1ift
plus lift/cruise V/STOL aircraft
(SAE PREER 7309591 L74-11554
STOL tactical aircraft investigation, Volume 1:
Confiquration definition {medium STOL transport
¥ith vectored thrusts/mechanical flaps}
[AD- 766637 ] R74-19525
STOL tactical aircraft ihvestigation. Volume Z,
part 1: Aerodynamic technoleqgy {desiqao
conpendium, vectored thrust/mechanical flaps)
FAD-7E66391 wi-16926
STOL tactical airtcraft investigation. Volume 33
Performance qround rules and methods. Book 12
Takeoff and larding ground rules
FTAD-7669421 N74=~10928
SI0L tactical aircraft investigation, Volume 2,
part 2 A lifting line analysis method for
jet-Flapped wings
[aD=-7668771 NT74~10937
STOL tactical aircraft investigation. Voluae 5,
part 2: Flight c¢ontrol technology: Piloted
simnlation of 2 medium STOL transport with
vectored thkrust mechanical flaps
[AD=7666431 H74=-1093%
TIRE MEASUREHENT
Certain problems in estimating the rundown time of
an engine --= turboijet
A74-11075
FIBNE SERTES AHALYSIS
Geodetic analysis of Skvlab altimetry preliminary
data — 5L/2 EREP pass 9 --~ time series analysis
of dqeaidal heights
TE74-100867 N74=11197
TIP SPEED
airfoil desian for high tip spscd compressors =--
fan technology
fAIAA PAPER 73=-12487 AT4=-112€9
Hoise aod wake sStructure neasurfewments in a
suhsonic tip speed faa
[HASA-CR-2323) H74-10020
The stability of helical vortex filaments in the
wake of a hovering rotor
[AD-766082817 R70-11128
TITARIOA
4 corrosion inhibiting coating for structural
airframe fasteners
{SAE PAPER 7309021} AT4—-11588
Manofacture and properties of titaniua and
titanium alloys emphasizing their nse in
aeronauntics. Part 1: Manufacture and pPracessing
=== gonference
NT4~%133¢
Manufacture of titanius and titanium alloy
semifinished products --- with application ta
pProduction of drop~forqged aircraft parts
N74-11338
status and development tendencies of titaniun
Proc¢essing --- metallurqical technigues for
zanufacture of aircraft parts
N74=-11339
TI¥AEION ALLOYS
Hanufactvore and properties of titaniuw and
titapium alloys emphasizing their use in
aeronamtics. Part 1: HManufacture and processing
—-= confercnce
N74-11336
Bapufacture of titapian amd titanina alloy
semifinished products ~-- gith application to
production of drop-forged aircraft parts
NT4-11338
status and development tepdencies of titanium
processing =-- metallurgical techniques for
manufacture of aircraft parts
N74-1133%
TOPOGRAPHY
Terrain properties and topography from Skvlab
altimetry --- Oregom, Utah, Texas, and Nevada
(E74-100437 NT4-11164

B-0y

SOBJECT INDEX

TORNADOES
2 buevaot teoronado-probe cohcept incorporating ap
inverted lifting device --- and balloon
conbination
[ NASA-TN-D=7335] N74-10g534

TORQUE KHOTOERS
Low spead phaselock speed control system -=~ for
brushless d¢ motor
[ NASA-CASE-G5C~11127-1] R74-10202
TORSIONAL STRESS
Torsion-flap-lag coupling on helicopter rotor blades
A74=11843
TOWED BODIRS
Bydrodynamic forces on oscillating and
bonoscillating smooth c¢ircular cylinders in
crossfloy =«= for towed bodies
[AD-F87022] N74-11125
THAILING~BEDGE FLAPS
Lift coefficent increment due to full-spac split
flap: Flap chord 0.15¢

{ ESDO-FLAP5-01,01,05~AMEND=A? N74=-10003
TRANSFORMATIONS (MATHEMATICS)
Inverting the maprping function -— coefficients
for circle-airfoil transformetion function
expansion
ATY4-10D70

TRANSIENT LOADS
Experinental evaluation of a TFPI0-P-3 turbafan
engine ip an altitude facility: Bffect of
steady-state temperature distortion
[ NASA-THM~X-2021] N74-10722
TRANSIERT RESPORSE
The experimental response of simple structures to
simpulated sonic booms
BT4~-11810
Invegtigation apnd application of tv¥o methods of
determining co~efficients of transfer functions
of longitudinal motion of aircraft from measured
input and ontput data =«= equations of motion
and respoRse cucve fitting
[ BSRO~-TT-21 R74-10053
TRANSITION FPLOH
Nonlinear stability theory of the boundary layer
AT8-11155
TEANSHISSION LOSS
Transaission of sound through a two-2imensional
shielding fet
T AIAA PAPER 73-1002] ATy-12221
TRAWSHITTER RECRIVERS
Satellite communications systems --- multiplexing
for communication lines, equippent of earth
stations, and onboard receiver transmitter and
antennas
[ JERS=545051 N74=-10153
TEANSONIC COHPRESSORS
Performance of trassonic fan stage with weight
flow per unit anpulus area of 2D8 kilogqrams per
second per square meter (42.6 (lb/sec)/sg ft)
[ NASA-TH=-X~29D3) N74~10022
Effects of increased leading-edge thickness on
pecformance of a transconic rotor blade === in
single stage transonic compressor
[ HASA-TH-D-7489} H74-10025
TRARSONIC FLOW
The calculation of the buffeting linits of swept
vings ==-- transonic f£low regime

ATy=10985
Prediction of airfoil shock lecation in transonic
flow .
ATYy~11342

Effect of blockage ratio on drag and pressure |
distributions for bodies of revolution at
transonic speeds
[HASA-TH=-D=7331) N74-10815

Perforsance of transoric fan stage with weight
flow per unit annulus area of 138 kilograms per
second per square meter (44,6 (lh/sec)/sq f£t)

[ HASA-TM-X-2905] W74-10027

Experimental investigation of two-dipensional
cascade performance with blunt trailing edge
blade sections at transonic inlet Mach number
range
[ ¥RL=TR=313]) N74-10322

Traasonic flow arcund slender bodies —=-- trabksonic
flow argund slender and fin stabilized bhodies of
revoldation

H74-10440



SUBJECT TBDEY

Optimization of wave cancellation im vwariable
porosity transonic wind tunnel flows
[ ¥aSA-THN-D-T74332)
TRANSONIC SPEED
Some effects of cneter of gravity locaticms of
added mass on transenic flutter characteristics
of low aspect ratio and sweptback thin
captilever wing
[NAL~TR~3141]
TRAHSORIC WIND TUNWELS
Ten years transonic wind tunnel of the Ay
Goettingen -=-- desiqgn and measurement objectives
AT4-11808
Transonic aerodynamic characteristics associated
with variations in the geometry of the forward
portion of irregular planform wings
ENASA-CR-1287811 §Tu-10029
User's guide for a computer program to analyze the
LERC 16 ft trapsonic dypamics tupnel cable mount
systen
[ NASA~CE-1323131 FI-10297
The improvement in Mach number distribution and
reduction of pressure fluctuwations in the
transonic working section of wind tunnel 5,1
[NRE-TN=925] ¥74-30303
TRAESPORT AIRCHAPT
2dvanced stractural paterials applicatien for
high-subsonic-speed trahsports

N74-11097

N74=10087

[ SAB PAFER 730887 A74=~11601
Material selection procedures rfor advanced

transport aircraft

[SA® PAPER 7308841 A7U-11802

LH5T ~ The approach to the STOL transport of the US
AT4-11776
4 simvlation approach for studying the .
interactions of noise, patronage, and economic
viability for air trapsportation systens

[ATIaX PAPER 73=-11611] AT7U-12216
Transport vehicles = Weights and loads ~=-
conmercial aircraft
AT4=T2U442-
Retote 1ift fan study program, volume &
h FHASA-CE=121277 N7U4~10G49

Lauching of small inflated balloons from carge

aircraft --- using palletized modular airdrop

platfors

[aD-T746U2R ] RT4~-10069
STOL tactical aircraft investiqation. Volume 2,

. part 2¢ A lifting line apalvsis method for
jet-flapped wWings

[AD-7668771 R74-10937
STOL tactical aircraft investigationr. Volume 5,
part 2: Fliqght contrel technology: Piloted

sinulation of a medium STOL transport with
vectored thrust mechanical flaps

[AD=T66643} FU-10939
PRANSPORTAYION .
Transportability --- of military equipaent
[AD-765456 } N74-10229

In place of congestion: Sone ohservations on the
transport of freight
[ TT=73881]
TROFOPAUSE -
Turbulence near the iropopause in the presence of
mountain waves
[ AD-766577)
TROFOSPHERE
Turbulence near the tropopause in the presence of
mountain vaves
[2D-766577 )
TRUCES
?ruck noise wvia diesel exhaust and air intake noise
=== agougtic measyrensnts for evaluation of
various exhaust and intake systens
[PR-222624/91
Enerqy trends and their futare effects upon
trarsportation —-=- applied to rail, truck, apd
alr cargo operations and private unarqy uses
T e-504¢) H7u=-11797
TO-134 ATRCRAFT
Operational problems with thke aircraft type Tu-13%
in the case of a use of the aircraft turbine
fuel TS-1

N74- 10890

N74-91274

NT4=11274

B2 U= 0702

R74-1174Q
TU=144 AIRCRAPT
Tupolev t44 and Concorde - The official
performances are® compared for the first time
AT4-11348

B-U45

TUBBOFAR AIBCEAFT

TURBINE BLADES
Experimental investigation of the wibratioas of a
gas-turbine engine rotor
AT4~12012
Experinental investigation of two=-dimensional
cascade performance with blunt trailing edge
blade sections at tramsonic inlet Mach huamber
range ’
{NAL-TE-313] R78=-10G322
Impact resistance of fiber compesite blades used
in aircraft turbine engimes
{ Na3A~-CR-134502]
TORBINE ENGIRES
Investigation of flowv pacanmeters in a turbine
stage with a nonuniform inlet

H74-10726

A74-10255
Progress in France in the last ten vears im the
field of belicopters - Prospects for the ten
years to come
. A704-11097
Lycomipas LTS 101 - Low cost turbine power in the
600 hp class
{ SAE PAPEE 7309111 AT4-11582
Lov cost supersonic expepdable turbipme eagines -=--—
tactical missile applications
[ SAE PLPEE 7399101] AT4=-11533
A sipplified approach for estimating manufacturing
cost at the part level
{ SaE PAPER 730508] A74-11584
Aviation turbine fuel and its lubricating qualities
A704-11739
Operational problems with the aircraft type Tu-134
in the case of a use of the aircraft turbine
fuel TS=-1
A7U4-11740
kecovery characteristics of a single-shielded
self-aspirating thermocouple probe at low
pressure levels and subsonic speeds
B74-12280
An apalytical study of icing simulation for
—-turbine enqines.in altitude test cells
[RIRAE PAPER 73-12BG1 AT4=-12938
Microfoq- lubricant application system for advanced
turbine enqgine components, phase MWy--- vetting
characterigstics and depusxt foreihg tendencies
of lubricants
I NASA=-CR=121271]
TORBIHE BIBADST NOZZILES
The Garrett-2iResearch variable-cycle TPET3I1
turbofan engine
f SAE PRAPER 7309181 AT4=11577
Turbine engine exhaust nozzle performance -—-
inlet flow conditions effects
{AIA2 PAPER 73-1302]
TUBRBIRE WHEELS
Experimental investigqation of the vibrations of a
gas-turbine engine rotor

R74-10730

A7u-12947

A74-12012
THRBOCOMPRESSORS
Calculation of the characteristics.of multistage
axial turbomachines ~=-- pathematical nodel for
tenperature, pressure and flow parameters
ATU-10029
The behavior of axial compresser cascades in the
case of deviations from purely cylindrical flow
27410030
The Garrett-liResearch variable-cycle TFE731
turbofan engine
f SAE FAFER 7309181 2T4=11577
Selection of cutting conﬁltlons in the machining
axial-flow compressor blades on an assembled rotor
L74-12428
Performance of tramsconic far staqe with weight
flow per unit anpulus arza of 198 kilograms per
second per square peter (hO.G(lb/sec]/sq £t}
{NASA-TH-X-2905] NT4=-10027
Performance of a single-stage transonic compressor
with a blade~tip solidity of 1.5 and comparison
with 1.3 and 1.7 selidity stages
fHASA=-TH=X=-2926] RN74-14734
Unsteadv fluid dvyroamic response of an arial-flow
Compressor stage with distorted inflow
[ rD-766084] NT7U-10736
Perodynanmic calculation of blades in axial-flow

turbomachines
[AD-7659321 R74-10739
TORBOFAN ATIRCRAFT
HS, 14€ --- short hanl passenger aircraft
ATH-11329



TUBDOFAR BEGINES

TORBOFAN EBEGINES

Full-scale tests of an augnentor ¥TOL comcept ===

elector-in-wing configuration

fAIRA PAPER 73=-11851} BTu-11229
3 podular turbaofan desiqe for high availability

and low life cycle cost

FATAR PAPER 73-1183] AT4=11231
Eoergency air start systen for the F-188 flight

test aircraft

{414 PAPER 73-1252] AT4=11273
advanced technoloqy thrust vectoring exhaust systems

[RIABR PARER 73-1304) A74=11303
Qualitative effects of cycle variables on turbine

engine perforpance and stability

[AIak PAPER 73=1315%1 A74-11310
Ferther developnent of the JT15D turbofan ---

Remotely Piloted Vehicle applications

[SLE PAPER 730919] A74=11576
The Garrett-BiResearch variable-cycle TPE731

turbofan engine

[ SAE PAPER 730518} A7Y4-11577
Digital computer simalation of the dynamic .

response of a twin-spool turbofan with mixed

exhausts

ATU=11617

RH 211 - The first eighteen months operating

experience sS8holto Douglas Kemorial Lecture/

37 4-12300

The 0-Pan Deponstrator Engine ==-=- variable pitch

fan engine design and tests

f2IAA PAPER 73-12151 A74=-12929
Tyrbine engine exrhaust nozzle performance --=-

inlet flow conditions effects

fAYa2 PAPER 73-1302] AT74=12947
Noise and wake structure measurepents in a

subsonic tip speed fan

{ NASA—-CR-23231 R74=-10020

performanhce of transonic fan stage with weight
flow per unit annalus area of 198 kilograms per

second per sqnare meter {80.6{lbrssec)ssa ft}

{ BASA-TH-E-29057 ! H74-10027
Acoustic characteristics of a large~scale

augRentor wing model at forward speed

[ NASA-TH-X-2940] Nr4-10052

Ainimizing boundary laver bleed for a mired
conpression inlet -~~ sized for TF30-pP-3
turbofan engine at Mack 2.0 and 2.5
[ HASA-TA-X-71861] B7e-10321

study of small turbofan engipes applicable to
general-aviation aircraft
[WASA-CE-1146307

pC-~9/JT8D refan, Phase 1 --- technical and
econonic feasibility of retrofitting DC-9
aircraft with refan enqine to ackieve desired
acoustic levels

N7U=-10725

[ NASA-CR-121252] H74=-10729
STOL tagtical aircraft investigation. Volume 1:

configquration definition

fAD-TEE941] NT4=-10927

TURBOFANS
Radially leaned outlet guide wanes for fan source
noise reduction
[ NASA-CR-1344861
TUBRBOGENBRATORS
Gas-lubricated foil bearings for high speed
turbealternator - Construction and performance
[ ASME PAPER 73-1LUB-5] BTY4-12332
Gas generator degian for a wide variety of APT
applications
[AIAL PAPER 73-%1691 AT4-12916
Investiqation of rotor dvnamic and high speed
bearing technology for 2 3 X¥ turbo-altermater
fAD~765501] N74-10L486
TUORBOJET ENRGINE CONTROL
Developsment of a turbhime inlet gas temperature
pmeasurenent and control systen using a fluidic
temperature sensor
{ATAX PAPER 73-12511]
TURBOJET ENGINES
Noise generation and the design of bypass lift jet
engipes

R74-11597

274-11272

AT4- 10364
Noise, an urgent problex with a slow selution —--
aircraft noise reducticen in airpert vicinity
AT4-11001
Cherical reactions calculations in turbulent flows
- Application to a €O containing turboijet plume
[ONERA, TP NO. 12291 ATU=11G69
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SUBJECT IADEX

Certain problewns in estisating the pusdowr tipe of
an engine --- turboiet
A74-11075
Odor intensity and characterization studies of
exhanst from a turbofet engine combustor
[AIAA PAPER 73-1278) AT4=11250
Qualitative effects of cycle varlables on turbine
engine performance and stability
[ATaa PAPER 73-1315) A74=-11310
The effect of inlet temperature and pressure
distortion on turhojet pexformance
fAIAR PAPER T73-1314] ATa~-11311
A positive approach to the problems of aircraft
noise
TAIAA PAPER 73-1157]
Major Item Special Study (MISS).
engipe
{ap=-76622B1 Wu-10738
Use of ap air-assisted fuel nozzle to reduce idle
emissions of a {t8d engine combustor

274=12227
CH-54a turbine

[HASA=-TH-X- 2946 R74=-11734
TORBOSHAFTS
Gas turbine engime mainshaft roller bearing-aysten
analysis
[ASME PAPER T3-LUB=J] AT4=-12710
FURBULEKCE
Turbulence measurements with a laser Doppler
velocimeter
{AD-T66T781) KT4=-11129

THRBOJLENT BOUWDARY LAYEER
The calculation of the buffeting limits of seept
vings === transonic flow regime
A74-10985
Frevention of transitiom gver a backward step by
suction =-=- lamipar boundary layer control
A74-11339
additional three-dimensional boundary-layer
computations for a finite svept wing
{¥a53~-CR=-1323351]
Investiqation of the suaction system and
boundary-laver characteristics on a high-1life,
BLC L-1% test aircraft
[ Ab=7663051 N74-10063
Turbulent boundary layer growth at hypersonic speeds
=-= noting dependence on wall tenperature ratio,
pressure gradients, and viscous ipteraction
parameter
{ IC-RERO-73-04]
FURBULENT FLOW
tonular slot and frontal slot flow --- turbulent
flow resistance coefficients

NT4-10029

N74-11112

AT#=-10033
Effect of anisotropilc turbulence on aerodynaaic
noise ==~ Lighthill theory mathematical model
for axisymeetric turbulence
AT4-10798
¢henical reactions calculations in turbulent flows
- application to a C0 containing turbodet plume
[ONERA, TP NO. 12291 AT4=11069
¥onlinear stability theory of the boundary layer
BTU=11155
oo the theory of jet nolse and its applications
—== Liqhthill theory
{AIAL PAPBR 73-987]) AT4-12218
hn ipvestigation of a nonvlamar vortex lattice
method for wing calcalations

[ CEA¥FIELD-AERO-171] N74-10023
prag of streapnline solids of revolution

(transition at nose)

[ ESDU~BODILES=-02.04.01-RMEND-A] N74=10311

Investigation of the effect of qrids on the
characteristics of a turbulent flow —-- for wina
tunnel applications
[ BD~T765999 1 HT4-10328

TEHBULENT BEAT TRANSFER

3 siwplified method Eor studyiag the aerodynanic
heating of agisymmetric bodies at an angle of
attack

A7g-12447
TURBULENT JETS

Wear-field trajectory of turbulent jets discharged

at various ipclipatiops into a uniform crossflow
LT4~10568
TURBULENT MIXING

Supersonic pixing and combustion studies of ducted
hydragen—~air flows at an inlet air Mach nuwmbeT
of 2.6

[AIAA PAPER 73-132Q]) a74-11313



SUBJBCT INDEX

TOURBULENT WARES
Stability and decay of free wortices hehind a wing
A74-11805
Corputation of vortex models for winrgs at high
angle of attack in incompressible flow
[ PFA-AU~653] ’ N7U~-10013
Some analyses of the chepistry and diffusion of
83T exhaust materials dnring phase 3 of the vake
period -=- in lower stratosphere
[NESA-CR-1323231] ' KT74-16863
Study of the electrostatic field and charge
distribution in a vortex seeded with dust
[AD=~T766815] 5 F7a4=-10941
THG DIMENSIONAL BOUNDARY LAYER
Experimental study of shock-wave reflection upon
boundary layer transition
[ONERA, TP NO. 128471 AT4-11072
TWO DIMBNSIGYAL FLOW
The hyehavior of axzial codpfessor cascafdes in the
case of deviations from purely cylindrical flow
A74-10038
Boundary value problens of two-dimensional
igentropic gas flow
A74=11430
Rercdynanic centre in two dimensional flow
[ ESDU-AIRCRAFT-02,01.05~LHEND=-1] N74-10010
TW0O DIKENSIONAL JETS
Transmission of sound through a2 two-dimensional
shielding jet
fATAR PAPER 73-16021 ) RTY=-12221
TWd STAGE TOURBEXNWES
Investiqation of flow parameters in a turbine
stdqe with a nonuniform inlet
A74=-10255

U
DB-1 BELICOPTER

Hydrofluidic servoactuator development

[ AD-7663081] B N7U=104891
ULTRAHIGHE PEEQUENCIRS ) )

h first generation of L-Band avionics for AEROSAT
=== gXperimentation and evaluation phase of
aeronuatical satellites

) AT8~-12192
OLTRAVIOLET SPECTRA

Ultraviolet and near-infrared spectral analysis of
a burner-can burn-through flame
[FAR-NA-T3-86T1 . HT4=108€6

UNSTEADY FLOW
Onsteady flow of power-taw filuids
ATE-10573

Suitability of the finite elepent method for
analysis of ansteady flow aroand oscillating
airfoils

ATH=11439
ORBAN PLANEING
air transportation noise techoology averview

[aIal PAPER 73-11521 AT4~10506
Project/costsbenefit
{PB=222339/41} H76=11801

TEBAF EESEARCH
Transportation noise = It's measurenent apd

evaloation
A474-11198
ORBAK TRANSPORPATIOE
Project/cost sbenefit
[ PB-222338/41 N74-11801

HSERE MARDALS (COMPGTER PROGRANS)

User's quide for a coaputer prograk to analyze the
LEC 16 ft transonic dynamics tunnel cable moant
SYsten
[ NASA=CR-132313) ¥78-10297

DTAR

- tTerrain properties and towography from Skylab
altiaetry --- Oregon, UOcah, Texas, and Nevada
fB74-10043) . H74~11164

\'J

¥/STOL ATRCHAFT '
v/5T0l, deflector zerodynamic design criteria ——--—
geometric variations effects
[AIAA PRPER 73-11811] A78-11226
Effect of exhaust deflectors on the desiqn of 1ift
ples liftyscruise V/STOL atrcraft
f SAE PAPER 730959%] A74-11554

a-47

YIBRATION ISOLATORS

Evaluation of V/STOL research aircraft desiqn =-=
landing approaches, propulsionscontrol, piloted
aoving basa simulator
[ SAE FAPER 7309471 A74-11557

The pext step is straiqht up --- V/STOL
fighter~attack aircraft for minicarriers

AT74=~12129

Cne-dimensional analysis of compressible ejector

flows applicable to ¥/STOL aircraft desigo

[4Ix2 PAPER 73-1184) AT4=12921
Swall ¥/5T0L aircraft analysis. vVolume 23

hppendices --- to deternine current and future

general aviation missions and performance

requirements )

[NASA-CR-114629] HT4-10045
kenote 1ift fapn study proqram, volume G

{ RASA-CR-121277] HT74-1Q04%

Meteorological information for vertical and shart
take-off and land (V/STOL) operations in
built-dp urban areas: Ahb analysis

{ FAA-RD-72-1351] ¥74=-10920
¥/570L noise predictiorn aand reduction
[LGT3FRO062 ) N74-10921

Selected problens regarding the formation of a
sizmviation mode)l -=- dypamic structural analysis
of V/5TOL flight control sSystam .
[RASA-TT=F=151731 H74-1109%
reasurement of turbulence inpnts for V/5TOL
approach paths in a sinulated planetary boundary
layer .
[ OTI&AS=1891 B74-11661
YALLEYS
Wind conditions at the Cologue/Bonn airport and
possibilities of forecasting them
. AT4-11835
VARIABLE GECNETRY STEUCTURES
The Garrett~AiResearch variable-cycle TFE731
turbhofan engine
[ SAE PAPER 730918] 276-11577
TARIANCE (STATISTICS) N
feduced order filtering with applications in
hyurid navigation =-- pinimun wariance Kalman
filtexr algoritha
AT4-12177
YELOCITY MEASORENENT
Range~rate from DHME-air data measureménts --- for
aircraft radijial velocity estimation
AT4-12182
TERTICAL KOTION
Measuring the radiation of a vertical gas qjet
AT4=-11500

YEETICAL TAREQFFf ATRCRAFT
¥I0L aircraft —-=- fibrous composites for
structural weight redoction
A74-10497
Deck heating effects dne to VTOL jet exhaust
iopingsment
FAIAR PRPER T73-1182] AT4=11227

VIOL recirculation and impingement model testing
=-- flow fields in ground effect test
[AIRX PRPER 73-1183] AT78-11228
Full=scale tests of an augrentor ¥YTOL concept ===
ejector-in-wing confidquration

[aXxa PRPER 73-1185] ATB-11229
Advanced technology thrust vectoring exhaust systems
[aXapg PAPER T3-13041 AT4-11303

Systen evaloation as an ohjective for a research
institote -~— VTOL weapons systens
a74=11606
VIBEATION EFFECTS
An investigation of tke vibratory and acoustic
benefits obtainable by the elimipnatior of the
blzde tip vortex

A74-11845
Vibration effects on helicopter reliability and
maintainability
[2D-7663071% H4~-10064

Syndetrical eigen forms of the vibrations of a
supporting surface and of an elastic fuselage
{AD=~756285] N7U4=10067

VIBRATIQHN ISOLATORS

The main rotor bifilar absorber and its effect on

helicopter reliability/maintainability

{ SAE PAPER 7308947 B74-11595
Fodaljization applied to helicopters —-- wibration

isolation

{ 5AE PAPER 730893} A74=11596



¥IBRAZION MEASURENENT

Control of helicopter vibration using the dynamic
antiresonant vibration isolator
{ SAR PAPER 7308%2)
YIBRATION HEASGREHERT
Experigental ipvestigation of the vibrations of a
gas=turbine engine rotor

374=11597

AT4-12012
YISOAL ATDS
Helicopter visual aid system
H74=-11691
¥ISUAL CONTIOL
New concepts of visualizaticn for aircraft -—-
instrument panel display inteqration
A74-120447
YISOAL DISCEINIBATIOH
Infaormation content of Aifferent runway lighting
patterns ~=« visual pattern discrimibation of
landing displays
[HASA~TT=F=-15179]
VISOAL FLIGHT
¥iswal landings in reqional and lecal airports
fNASA-TT-F-151771 N74-11053
YOILE COBMONICATION
Pescription and cost of a satellite~based oceanic
ATC system === woice and data compumication
channel capacity requirements

N74-~11034

AT4-12183
YORTEX BEEAKDOWN
stability and decay of free vortices bebind a wing
A74-11005
¥ORTEY GENERATORS
Tegt of a sepersonic compressor cascade, voluame 2
--~ effects of vortex generators mounted on blades
rap=-7568711 N74-10756
YORTICES
The effects of wake splitter plates on the filow
past a circular cylinder in the range of R fron
10,000 to 50,000
A7U=T1041
An apalytical and experimental study of inlet
grosnd vertices
fRXix PAPER 73-13131% a74~-11309
Longitudinal response of an aircraft due to a
trailing vortex pair
AT4-11343
Finite element solution of the incompressible flow
over an airfoil in a neonvniform streanm
AT4-11426
4n investigation of the vibratory and acoustic
berefits obtainable by the elimination of the
blade tip vortex
AT4-11445
Comnputation of vortex models for wings at hiqgh
angle of attack in incompressible flow
[ FFA=AU-6531 N74~10013
An investiqation of a nomplanar vortex lattice
method for wing calculations
[ CEARFIEBLD-RERO~-17]) N74-10023
Effect of gecoetry variations on lee-surface
vortex-induced heating for flat-bottom
three—dimensional badies at Mach 6
[HASA~TH-D-74471
HAEBS

The effects of wake splitter plates on the flow
past a c¢ircular cylipnder ir the range of R from
10,000 to 50,000

N74-10318

274=-110817
The stability of helical vortex filaments in the
wake af a havering rotor
[AD=7663281
HALL PLOW
Effect of blockage ratio on drag and pressure
distribaticns for bodies of revolution at
trausonic speeds
{HASA-TH-D=T7331] A74=-10015
Optipization of wave cancellation in variable
porosity transenic wind tunnel flows
[NASA-TR=-D=743217
WALL JETS
Supersonic conbustion of hydrogen injected
perpendicunlar to a ducted vitiated airstrean
[ATAA PAPER 73-13221 BT74-11314
PAREING S5YSTENS
Technology forecasting — Aircraft hazard detection
AT4~11499

B74-11128

N74=-11097
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SOBJECT IRDEI

HYAYE EQUATIGHS
Intreoduction to aercdypnamic noise theory
ATUe12207
YLYE REFLECTYIOW
Experimental study of shock-wvave reflection upon
boundary layer transition
[OFERR, TF NO. 12341
WEAPON SYSTEHS
Systee evaluation as am obijective for a research
institute -—- VIDL weapons systens

A74-11072

BTU4~11806
Mod-metric tested for bias
[AD~-7600811]
WEARA
4 thermal, thermoelastic, and wear simulation of a
high-energy £liding contact problern
[ ASKE PAPER 73-1UB-6]
PEAR TESTS
The friction and wear characteristics of
plasma-sprayved Nig=-Ca¥®2 in rubbing contact with
a ceramic matrix
[ ASLT PEEPRINT 73LC-1B=~3]
HEATHER
Objective dotermination of the noise level in
Doppler spectra
[TR-321 N74=10155
PEATHER FORECASTING
Hind conditiong at the ColegnesBonn airport and
poessibilities of forecasting then

N74-10504

KR74-42333

A74-12306

a74-11835
Therpal paranmeters as a predictor of precipitation
type for Kincheloe AFB, Michigan
[ AD-7549271
VWEATHER MODIFICATION
Eroijsct Fogqgy Clcud 4, phase 1. Evaluatioe of
varm fogq dissipation techniques ~=« and stratus
clond modification
[ AD-766066 ) N74-10597
Thermal warm foq dissipation: Heat requirements
and projected utilization of a system for Travis
AFB, California
[ 2D-766247)
HEIGHT AdALISIS
Compercial aircraft --- weiqbt reduction by
comnposite materials

N74=-10611

N74-10605

AT4-10495
¥YTOL aircraft --- fihrous comnposites for
structural veight reduction
A74-10497
Wing shear material =-~=- structural veight formolas
174-11175
An inteqrated approach to structural weight
estimation
{SAE PAPER 730836] ATH=11564
WETTABILITY

nicrefoq lubricant application system for advanced
turbine engine compohehts, phase 3 === getting
characteristics and deposit forming tendencies
af lubricants
[ HASA=CR=-1212711
RBITE ROISE
Objective determimation of the noise level in
Doppler spectra
[2R-32] N74-10155
HIND DIEECTICON
¥ind conditions at the Cologpe/Bonn airport and
possibilities of forecasting then

H74-10730

a74-11835
WIND EBFFECTS
Kodel studies of crossvind landing-gear
configurations for $T0L aircraft
w74=11680

WIOD TUHEEL AFPPARATUS
User's guide for a computer progras to analyze the
LBC 16 £t transonic dynamics tuunel cable mount
systen
[ HASA-CE-132213] RTe-10297
WIND TUNKEL MODELS
study of Moire measuring techniques for wind
tunnel model defarmation
[AD-766892} NT4-11298
Model support roll balance and roll coupling =---
design of wind tunnel medel suppoxt mechaniss
N74-11681 ,
WIND PUNBRL STABILITY TESTS
Dynamic relaxation solution of three dimensional
subsonic compressible opscillatory flow
274-11428



SUBJECT INDEX

FIND TUNMEL TRSTS
Exploitation of spectral density caorves in the
case of wind tunnel flutter measurement
A74=11000
Thke effects of wake splitter plates on the flow
past a circular cylinder in the range of kK from
10,000 to 50,000
A74-11041
¥ind tunmel tests of 3 20 inch diameter 1,15
pressure ratio fan epgine model
[aI2a PAPER 73-12161] A76-11245
Bev airfoil sections for general aviation aircraft
-== cruising and flap developmwent tests
[SAE PAPER 7308761
Ten years transonic wind tunmnel of the AVE
Goettingea --- desiqn and measurement objectives
AT74=-11808
Magpnetic balance and suspension systeas for use
with wind tunsels

274-11606

AT4-12204
¥ind tumnel and field investigatioms of shapes for
balloon shelters ’
{ NCAR-TN/EDD-821 ¥7U-10016

The effects of leading-edge serrations oo reducing
flov ubnsteadiness about alrfoils, an
experimental and analytical investigation
{ NASA-CR~2344 ] H74=-1G01%

Trangonic aerodynamic characteristics associated
with variations im the qeometry of the forward
portion of irreqular planfora wings
[NASA-CR~128781] N74-10028

Besearch on the sonic boom problem, Part 2: Flow
field measurement in vwind tunnel and calculation
of second order P-fumction
[HASA-CR-23L0

Two-dimensional wind tunmnel test on a
variable-camber airfoil with distributed suction
boundary-layer control
{AD-766304 ] R74-10033

BErperibental ipvestigation of two-dimemsional
cascade performance with blunt trailing edge
blade sections at tramsonic inlet Mach-number
range
fRAL~-TR-313)

WIRD TONNELS

Effect of hlockage ratio on drag and pressure
distributions for bodies of revolution at
transonic speeds
[RRSA-TH-D=T7331]

Investigation of the effect of grids on the
characteristics of a turbalent flow =~-- for wind
tunnel applications
TAD=T765999] H74~10328

Gptimization of wave cancellation im variable
porosity transohic wind tunnel flows
ERASA-TN=-D-T7432]

Interest and feasibility study of atwmospheric
turbylence and thermal gradients siammlation =--
application to air pollution and meteorslogy

NT74=-11380

N78-10031

BT4-10322

N74-~10015

¥74-110237

AELC Fiscal Year 1974 Air Force technical
cbjective document --=- facility improvements,
test techpiques, instrupentation, ga=z
properties, and wind tunnel and flight test data
comparisons
FAD-766719]

WINDORS (APERTURES)

The experimental response of simple structures to

simulated sonric booms

N704-~11803

AT4~11814
¥INDSHIELDS
Differential method for testing the optical
standards of cockpit windshields

AT4~10937
WING FLAPS
Flap noise predic¢ticon method for a powered lift
systenm’
TATAK PAPER 73-1028] 274-11051

Cooversionh factor for profile drag increment for
part-gpan flaps
[ ESDU-FLAPS-02.01.07~AMEND-A]
WING OSCILLATIORS
The lifting surface theory applied to fized wings
apd propellers

N74-10002

ATY-1099%
Dynarlc relaxation solution of three dimensiomal
subsonic compressible oscillatory flow
ATE=11428

2=-49

TIIELD STEERGTH

Calculation of instationary pressure distributions
and generalized aerodynamlc forces with the
donblet-lattice method -—- on thin wings
oscillating harmonically in subsonic flow
[ HLR-TR-72037-0]

WING PLAHFORAS

Conputation of vortex models for wings at high
angle of attack im incompressihle flow
[ FPX-=20-653) H74-10013

Bn investigation of a nonplanar vortex lattice
method for wing calemlations
[ CRARFIELD-AERO-17] wW74-10023

Transonic aerodynamic characteristics associated
witk variatioms im the gecmetry of the forward
portion of irreqular planform wings
fHASA=-CR=1287811] ¥74-10028

WIRGED VEHICLES

Bodel support roll balance and roll coupling ===

design of wind tunnel model support nechanisn

R74-14906

H74-116861
WIAGS
¥ing shear paterial ==-- stroctural weight foraulas
a74-1117s5

YIBLD STRENGTH
A mathematical theory of plasticity for strain
bardening materiais exhibiting initial anistoropy
[WLR-TBR=72117-0] H784-11719
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